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MALARIA : THE CHANGE IN STRATEGY 


In 1955 a whole number of the Chronicle 
was devoted to the subject of malaria.! It 
contained sections on the nature and extent 
of the problem, methods of control, national 
and international action against malaria, and 
future prospects; and in the last of these 
sections it looked briefly at the possibility of 
eradicating malaria throughout the world, as 
opposed to merely keeping it under control 
by the measures that had been described in 
earlier sections. “Although the general 
trend in malarious countries today,” it went 
on, “is to extend control measures as much 
as possible, the ultimate objective of elimin- 
ating malaria as a public health problem 
from the world calls for a revision of strategy, 
at both the national and international level. 
On the national plane, the more malaria is 
being controlled, the more difficult it will be 
to ensure credits for the continuation of the 
work. When control is so successful that 
only a few cases occur every year, it will 
become increasingly difficult to guarantee 
the allocation of funds for maintaining the 
antimalaria campaign at the same level of 
efficiency as was achieved when malaria was 
the cause of much illness and economic 
loss. There are two alternatives: continuing, 
year after year, the present campaigns, until 
the government stops the credits or, perhaps, 
until the local vectors become resistant to the 
insecticide, with serious consequences in either 
case if malaria has not yet been fully elimin- 
ated; or concentrating efforts on eliminating 
malaria within a few years. The latter course 
is naturally to be preferred, though the 
immediate costs would be greater. However, 
it entails a revision of plans so that malaria 
control efforts may be co-ordinated, control 
of selected localities be replaced by area 
control, and efficiency of operations and their 
supervision be intensified. At the interna- 
tional level, co-ordination of malaria control 
programmes between countries is required.” 


' WHO Chronicle, 1955, 9, 31-100 


There were no obvious technical or eco- 
nomic reasons—the authors insisted—why 
malaria should not be eradicated from the 
Americas, Europe, Australia, and much of 
Asia within the next 25 years. Tropical 
Africa offered by no means so promising an 
outlook, and the elimination of malaria 
from it, or from some Pacific islands and 
areas of jungle in South-East Asia, could 
not be foreseen for the near future. The 
chief obstacles to eradication were now more 
social than technical, biological, or economic. 
They included the absence of an educated and 
effective public opinion in favour of eradica- 
tion, lack of sound administrative principles 
in the practice of public health, shortage of 
trained staff, and insufficient international 
co-ordination. But eradication was a goal 
that should be striven for, since the appear- 
ance of resistance to insecticides in vector 
mosquitos rendered the new control methods 
that had come in since the Second World 
War of precarious value. 


Since 1955, the revision of strategy fore- 
shadowed in the special number of the 
Chronicle has become established fact: an 
all-out effort on an unparalleled scale has 
been launched to eradicate malaria from the 
world. The principle of eradication was first 
adopted by several countries for their own 
national campaigns; then for the Americas 
as a whole region by a resolution of the 
XIVth Pan American Sanitary Conference in 
Santiago, Chile, in October 1954. Asa result of 
this resolution the Pan American Sanitary 
Bureau (PASB), which acts as the WHO 
Regional Office for the Americas, set up a 
Co-ordination Office for Malaria Eradication 
Programmes. Then, after a full discussion 
of the subject, the Eighth World Health 
Assembly adopted a resolution which was a 
landmark in the history of malaria: the 
Member States of WHO recognized the cru- 
cial situation of malaria control, and were 
prepared to revise radically the policy hitherto 
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adopted. This historic resolution reads as 
follows: ° 


“The Eighth World Health Assembly, 

. .. Considering that the ultimate goal of malaria- 
control programmes should be the eradication 
of the disease, 

I. 1. REQUESTS governments to intensify plans of 
nation-wide malaria control so that malaria 
eradication may be achieved and the regular 
insecticide-spraying campaigns safely terminated 
before the potential danger of a development of 
resistance to insecticides in anopheline vector 
species materializes; 

2. AUTHORIZES the Director-General to request 
those governments in whose countries malaria still 
exists to give priority to malaria eradication pro- 
jects in their requests for assistance under the 
United Nations Expanded Programme of Technical 
Assistance and to provide the locally available 
resources which are required to achieve malaria 
eradication; 

II. pecipes that the World Health Organization 
should take the initiative, provide technical advice, 
and encourage research and co-ordination of 
resources in the implementation of a programme 
having as its ultimate objective the world-wide 
eradication of malaria; 

III. 1. AUTHORIZES the Director-General to obtain 
financial contributions for malaria eradication 
from governmental and private sources; 

2. ESTABLISHES... a Malaria Eradication Special 
Agocpunt...”* 


The world’s most expensive disease 


In 1955, when the Chronicle’s special 
number on malaria was published, it was 
calculated that 200 million people suffered 
and 2 million died annually from malaria. 
Today there are still some 1100 million 
people who are exposed to malaria, and there 
is a constant danger of its being accidentally 
reintroduced into countries from which it has 
been eradicated. The consequences of mala- 
ria are to be reckoned not only in terms of 
human’ disease and suffering, but also in 
terms of its economic and social effects. It 
is still the world’s greatest single cause of 
disablement; it stunts the physical and mental 
development of the individual; it hampers the 


* Off. Rec. Wid Hlth Org., 1955, 63, 31 
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community in its exploitation of natural 
resources; it reduces agricultural production; 
and it impairs industry and commerce. Its 
full economic and social effects have never 
been computed, but without doubt it is the 
world’s most expensive disease. 


Contrasting concepts 


Until a short time ago the control of mala- 
ria was all that most countries sought to 
achieve. The term “control” implied that the 
disease would not be eradicated, but that its 
prevalence would be reduced to the stage 
where it was no longer a major public health 
problem. It followed that there would always 
be operations against malaria, although 
obviously they would be on a smaller scale 
as the disease became less prevalent. One 
method employed was vector eradication, the 
elimination of all vector species; this has 
been achieved in a number of places by 
attacking both the larval and adult stages 
of the mosquito. But the success of this 
method depends largely on the nature and 
habits of the species concerned, and there 
is little evidence that it could be used as a 
means of eradicating malaria throughout 
the world. The elimination of the malaria 
parasite, however, has been shown to be 
applicable in many countries and in much 
more widely varying conditions than elimina- 
tion of the vector; it is this method that has 
made malaria eradication a practical possi- 
bility. When it succeeds in any area, the 
transmission of malaria from mosquito to 
man has ceased in that area, although there 
may still be vector anophelines: a state which 
has been aptly termed “ anophelism without 
malaria ”. 


From control to eradication 


The problems raised by the change in 
WHO policy from control to eradication 
were reviewed in the sixth report of the WHO 
Expert Committee on Malaria.* Such a 
change brings as a corollary a series of 
changes of emphasis in a malaria programme. 
Where, for example, in a control programme 


3’ Wld Hlth Org. techn. Rep. Ser., 1957, 123 
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the area of operations depends on its acces- 
sibility, the degree of endemicity of the 
disease, and social, political or economic 
factors, in an eradication programme it has 
to be the entire area where transmission of 
malaria takes place. Again, in a control 
programme the minimum standard of opera- 
tions need be no more than enough to reduce 
transmission to the level where malaria is 
no longer a major public health problem; but 
in an eradication programme such a standard 
is insufficient: there has to be as near an 
approach to perfection as can humanly be 
obtained, so that transmission is interrupted 
in the entire area; and new cases should be 
the subject of exhaustive investigation, for 
the cause must be tracked down and removed 
or else the eradication programme may be 
irremediably jeopardized. In an eradication 
programme, therefore, the Committee held, 
case-finding is of paramount importance. 
The increased effort required in eradication 
is amply justified, both in terms of the 
increased expectation of life, health, and 
well-being of the people, and in terms of 
the social and economic benefits that will 
accrue. “ The programme, though intensive, 
is relatively brief, the money spent may be 
looked on as a capital investment and not as 
a perpetually recurring item; in the existing 
state of our knowledge there is every reason 
to hope that the adaptation of the mosquito 
to insecticides can be kept at bay long enough 
to ensure eradication, whereas unending 
successful reliance on insecticides is by no 
means foreseeable. In producing eradication, 
a government gains an asset in well-trained 
staff of all grades available for other services, 
and it also gains a new approach to the 
technique of communicable disease preven- 
tion which can be a valuable stimulus to 
similar progress in campaigns against other 
such diseases.” 4 

Eradication of malaria—the Expert Com- 
mittee emphasized—should be regarded as 
an emergency measure which falls outside 
the regular routine of health departments. 
The planning and organization required 
should accordingly reach an exceptionally 
high standard. The cost of eradication is 


‘ Wd Hlth Org. techn. Rep. Ser., 1957, 123, 10 


generally not beyond the financial resources 
of most countries, and in any case consider- 
able sums are available from international 
sources to provide assistance; with the 
financial side taken care of, efficient manage- 
ment at all levels requires the greatest em- 
phasis. It follows that the staff should be 
well trained and efficient, and, to achieve 
this, selection, recruitment and training, the 
quick promotion of outstanding workers, 
and the payment of attractive salaries become 
matters of primary importance. The admi- 
nistration of the programme should be in the 
hands of someone with sound technical 
knowledge and administrative experience; 
but, in addition, a close acquaintance with 
the country, its communications, its levels 
of literacy, its social customs and practices, 
and all other relevant aspects is a cardinal 
point in his qualifications for the task. 


A malaria eradication campaign requires 
the support of the public, which can only 
be obtained by intensive public health educa- 
tion and propaganda. But it should be 
supplemented by legislation, which will vary 
with the situation within each country and 
with the legislation already in existence, and 
cover such matters as the right of entry into 
premises for the spraying of residual insecti- 
cides, and the compulsory notification of 
cases of malaria. 

A special malaria service will be needed, 
the direction and supervision of the pro- 
gramme being in the hands of the central 
organization of the service, its execution in 
those of field organizations; any variations 
of this structure, or insertion of intermediate 
organizations, would depend on the situation 
within a country. The central organization 
should be strong, and should include some 
method of securing co-ordination with other 
services and of furnishing adequate advice 
on the technical, administrative, and social 
aspects of the programme. Where established 
scientific organizations and institutes exist, 
the programme should for preference be 
built round them, so as to take advantage 
of their services; where they do not exist, 
provision would have to be made for the 
scientific studies needed. Both central and 
field organizations should contain sections 
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dealing with the two basic aspects of the 
work: epidemiological (the finding of cases 
of malaria); and operational (the application 
of insecticides). 

The epidemiological service should first 
determine the malarious area, so that the 
campaign area can be demarcated. After the 
detailed ground study the field services 
should draw up itineraries of work, covering 
the number of houses, methods of transport, 
estimates of the time required for each job, 
the type of spraying needed, and other 
relevant information. On the basis of the 
plans prepared for the whole of the malarious 
area, approval should be sought for detailed 
financial estimates embracing, not just the 
first year of the programme, but the pro- 
gramme as a whole from beginning to end; 
for an eradication programme is essentially a 
continuous one, and any interruption in it 
might reverse its progress, not merely post- 
pone its achievement. 

A malaria eradication programme as 
envisaged by the Expert Committee, has 
four phases: preparation, attack, consolida- 
tion, and maintenance. The preparatory 
phase will generally have three stages: the 
initial survey, the preparation of plans, and 
preliminary operations. The survey provides 
a basis for the planning, and the preliminary 
operations cover the recruitment and training 
of staff at all levels, and the establishment of 
offices, operation bases, manuals, working 
procedures, and other essentials. Administra- 
tive boundaries will be fixed, houses to be 
sprayed enumerated, itineraries arranged, 
and a transport and supply system organized. 
A pilot operation of significant size will also 
be carried out, to submit the staff, the organ- 
ization, and the planning to the test of 
practice in the field. This preparatory phase 
will require several months, but should 
preferably not last more than one year. 

The phase of attack will begin as soon as 
the preparatory phase has ended, and con- 
tinue until transmission of the malaria 
parasite has ceased. As vivax infections may 
not die out in less than two and a half to 
three years, this phase will not normally last 
for less than that time. During it periodic 
assessments of results should be made, to 
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measure what remains to be done rather 
than what has been done. A surveillance 
system should also be organized, and it 
might be found practicable to introduce a 
system of notification of malaria cases and of 
parasitological verification of fever cases. 
After about a year of this phase active case- 
finding should be initiated, so that residual 
and unsuspected foci are quickly discovered 
and as promptly treated. Throughout this 
phase it is of the utmost importance that the 
public, and particularly the medical pro- 
fession, should be kept fully informed of 
progress, and urged to co-operate in every 
way, particularly in case-finding. 

At the end of the attack phase will begin 
the phase of consolidation, when all residual 
foci of the disease should be eliminated. 
Case-finding and the administration of anti- 
malarial drugs will become of prime import- 
ance; spraying will be carried out locally 
when required; and surveillance will be 
active, intensive, and complete. 

After three years of consolidation, when 
active surveillance has brought no new 
indigenous cases to light, the maintenance 
phase will begin. No special staff will be 
required, malaria becoming one of the non- 
endemic diseases for which the regular 
health department will always be on the look- 
out; cases will be notifiable, and will be 
treated routinely. 

The essence of the phase of attack is the 
use of residual insecticides, advantage being 
taken of two characteristics of the mosquito 
which lay it open to attack: the first being 
that it does not become infective until the 
malaria parasite it has ingested with its 
meal of blood has incubated within it for 10 
to 12, or even more, days; the second, that 
most anophelines rest on walls of the houses 
they enter to feed in. The Expert Committee 
on Malaria discussed the three insecticides 
in common use, i.e., the chlorinated hydro- 
carbons DDT, benzine hexachloride (BHC), 
and dieldrin; their advantages and disadvan- 
tages; suitable doses and cycles; the site of 
their application; formulations and testing 
methods; the coverage of sprayed surfaces; 
biological and chemical methods of estimating 
the amount of insecticide deposited on walls 
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so as to ensure that mosquitos landing 
thereon receive a lethal dose; and factors 
interfering with insecticide activity. All of 
these subjects raise a series of technical prob- 
lems, ranging from the effect of wear and 
tear on the nozzle used in the spray-pump 
to the habits of the mosquitos which are to be 
killed (in India, for example, it was found 
that different spraying schedules were required 
for Anopheles culicifacies and A. fluviatilis). 
The different toxic hazards of these insecti- 
cides, particularly of dieldrin, make the 
question of suitable spraying equipment of 
much importance. 

Larvicidal operations, in the Expert Com- 
mittee’s opinion, should be restricted to 
areas where residual spraying is ineffective, 
owing to the habits of the vector mosquito 
or of man, or economically not feasible, as 
in centres of dense population. Drug treat- 
ment is an important method of eliminating 
actual or potential foci of infection after the 
discontinuance of residual spraying, and 
should also be given to fever cases throughout 
all stages of an eradication campaign. Mass 
treatment by drugs cannot be recommended 
for general practice, since it requires very 
careful supervision and a highly organized 
system of distribution; but it is worthy of 
small-scale, strictly experimental, trial, and 
would also have a valuable place if residual 
insecticides failed for any reason to bring 
about complete interruption of transmission 
of the disease. One defect that militates 
against their widespread use is that anti- 
malarial drugs are excreted relatively rapidly, 
so that they have to be distributed at least 
once a month. The use of drugs as adjuvants 
to spraying has, however, been recommended 
by the Second African Malaria Conference,° 
and chemotherapy in this form, as well as 
Pinotti’s method of mixing chloroquine 
with common salt (see page 362), might, the 
Committee thought, be of value in some 
circumstances. 

Clearly a country cannot complete its 
eradication programme if, just beyond its 
boundaries, there lies another country where 
malaria continues to exist uncontrolled. It 
is essential, therefore, for countries to co- 


® WHO Chronicle, 1956, 10, 69 


ordinate their eradication programmes, so 
that no such situation should be allowed to 
arise. The frontier zone between countries 
should be the subject of special measures. 
Accurate epidemiological information should 
be exchanged without delay. Tribal move- 
ments across frontiers should be restricted 
to non-malarious months if malaria is 
seasonal, or carefully controlled if not. 
Pilgrimages and mass gatherings, such as the 
Pilgrimage to Mecca, will require co-ordin- 
ated efforts. WHO is already playing, and 
should continue to play, a considerable part in 
this work of co-ordinating the measures 
taken by national administrations: by holding 
regional and inter-regional meetings, by 
establishing channels of communication, by 
arranging regional training courses, and by 
co-ordinating research on current problems. 


Looking to the future 


By the time the seventh report of the 
Expert Committee on Malaria ® was drafted, 
the malaria eradication campaign was well 
under way in many parts of the world. 
Thirteen countries or territories that had 
once been highly malarious had reached the 
maintenance phase of their programmes; 
24 others were far advanced in the attack 
phase. In 32 eradication programmes were 
in the preparatory phase, and 23 others were 
about to plan or start field operations. There 
remained 56 which had yet to take the first 
steps towards eradication.? In preparing 
its report, the Committee therefore had 
available the results of much experience, on 
which to base assessments of what had 
been done and suggestions on what might 
be done in the future. 

The only true measure of the interruption 
of transmission—the Committee maintained 
—is the absence of new infections in the 
population of the area treated. This can be 
ascertained only by a full epidemiological 
inquiry into the presence or absence of 
infection; care should be taken not to draw 
erroneous conclusions from sampling errors, 


® Wid Hith Org. techn. Rep. Ser., 1959, 162 


7 World Health Organization (1959) Malaria eradication: 
A plea for health, 2nd ed., Geneva 
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natural interruption of transmission, or the 
existence of old infections wrongly deemed 
to be new. Interruption of transmission, and 
reduction of the number of cases found to 
zero (or at least to such a level that endemicity 
cannot readily be re-established) are the 
criteria for determining when to discontinue 
spraying; but it can be assumed that residual 
foci of infection will still exist and will 
eventually be discovered and eliminated. 
Malaria can be regarded as having been 
eradicated when there is no evidence of 
transmission taking place, and when no 
residual foci have been discovered over a 
period of three consecutive years, in at least 
the last two of which no special mosquito 
control measures have been taken and no 
drugs administered routinely. 

Malariometric surveys, collecting data in a 
standardized way, are essential in the pre- 
paratory and attack phases. In the former 
they establish a general epidemiological 
pattern to be used in planning the campaign, 
and provide a base-line for future assessments 
of results. In the latter they furnish informa- 
tion on the effectiveness of spraying opera- 
tions. They will gradually merge into sur- 
veillance surveys as the campaign progresses. 

A malariometric survey will have to be a 
representative sample of all the villages or 
other localities in the area, and a sufficient 
number of people will therefore have to be 
covered. In a homogeneous population of 
200 000, for example, a number of localities 
might be selected at random, containing, 
say, 10% of the total population. Of this, 
some 5000 could be expected to be children 
aged 2 to 9, but even more children might 
be examined in view of the significance of 
infant parasite rates in the early stages of 
malaria eradication. This group of localities 
might usefully become an indicator district 
or index area, and serve for periodical 
assessments of the malaria situation. 

Surveillance will be carried out by active 
detection of cases by the malaria eradication 
service, usually by house-to-house visits to 
take blood films; by passive detection, when 
the cases come to light by the ordinary 
processes of notification; and by epidemiolog- 
ical and entomological investigation. Except 
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in areas where passive detection has proved 
adequate, active detection should be carried 
out universally as soon as possible, and 
certainly throughout the consolidation phase. 
Passive detection depends to a great extent on 
the social, educational, and economic stand- 
ards of the people, and on the availability 
and co-operation of doctors and others. Its 
advantage is that, properly organized, it 
brings the medical profession into the scheme, 
and with it often some non-medical voluntary 
workers, thus furthering the objectives of 
public education and public relations. In 
some countries the methods of passive 
detection have been elaborated to the stage 
at which they can form the core of surveillance 
operations. In the Americas good results 
have followed the drive to bring the whole 
community into full participation in the 
campaign by getting it to report febrile or 
“ suspicious ” cases; and fever registers have 
been instituted here and there. All these 
activities require the closest supervision, so 
that no genuine case of malaria should go 
unrecognized and untreated. 


Hand in hand with surveillance, in the 
Committee’s opinion, go experiment and 
research. The duration of infectivity of the 
different species of malaria parasite in the 
human host is one of the factors on which 
the success of eradication depends, as is the 
number of clinical, parasitic, and, particu- 
larly, infective relapses to be expected in old 
cases after the start of an attack phase. 
Something is known about these factors, but 
that there is need for further study is shown 
by the unexpectedly rapid disappearance of 
vivax infections in some regions after interrup- 
tion of transmission. The relationship bet- 
ween parasitaemia and clinical effects also 
deserves study, as it has a bearing on sur- 
veillance techniques. There are great differ- 
ences throughout the world in the proportion 
of days of asymptomatic parasitaemia and 
days of parasitaemia with fever, and the 
relative density of gametocytes in the patient’s 
blood in each of these states has not been 
determined. An assumption that could be 
investigated during surveillance activities is 
that, under the conditions prevailing in an 
eradication campaign before complete cessa- 
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tion of transmission, a higher proportion of 
fever patients than of persons without fever 
will harbour the parasite, the conclusion 
being that fever cases are of value in indicating 
infection. In some cases, however, gameto- 
cytes have been found in 20-75 % of positive 
blood smears taken from apparently healthy 
persons. It is important to know if persons 
carrying parasites and gametocytes in low 
density are capable of infecting mosquitos, 
for in the present state of knowledge it 
appears that only a small percentage of 
mosquitos biting these “hidden” carriers 
become infected, so that the chance of their 
survival and the dangers of transmission are 
small. 

Finally, field observation should help in 
the evaluation of the relative effectiveness of 
notification, systematic detection of cases 
in dispensaries, hospitals and the like, and 
active detection of parasitaemia in fever 
cases. 

Generally a specific public health pro- 
gramme affects a limited area and a limited 
population in a country, and does not 
require to be completed within a certain 
time. This is not so with a malaria eradica- 
tion programme, so that specially planned 
educational activities, combining health edu- 
cation with public relations methods, must 
be set on foot. An attempt should therefore, 
in the Expert Committee’s view, be made 
to enlist the co-operation of the entire popula- 
tion, and as many people as possible should 
be kept fully informed of the objectives and 
nature of the campaign, the social and 
economic benefits of success, and, conversely, 
the dismal consequences of failure. Many 
projects in the Americas have developed a 
system of voluntary workers, and similar 
arrangements should be encouraged else- 
where. The great value of this system is 
that it brings the volunteers into direct 
contact with the field staff; they can be made 
responsible for the distribution of health 
education material and the transmission of 
news about coming developments; and they 
can also be used to record cases of fever, 
distribute drugs, and, if adequately trained, 
take blood smears. Their value is not limited 
to the malaria eradication campaign; they 


will also form a basis for the advancement 
of the general education of the public in 
health matters as soon as the campaign has 
attained its objectives. 

Not only should the community as a whole 
be persuaded to co-operate, but govern- 
mental and private agencies, professional 
groups, and lay persons, in as great a 
number as possible, should all be approached 
and imbued with a sense of responsibility 
for the success of the campaign. The part 
that schoolteachers, journalists, medical and ~ 
paramedical personnel, political leaders, and 
a host of others can and should play in this 
task of persuasion cannot be over-emphas- 
ized. 

A number of other problems that had 
arisen in the eradication campaigns through- 
out the world were discussed by the Expert 
Committee. They included eradication tech- 
niques in hypoendemic areas; the protection 
of people living in fixed or movable temporary 
shelters; the organization of malaria eradica- 
tion within the framework of general public 
health administration in certain countries 
such as those where malaria is confined to a 
comparatively short season; difficulties in 
the use of insecticides; and the training of 
epidemiological staff. 


* * 
* 

The complexity of the problems raised 
by a world malaria eradication programme is 
manifest. They are national and _ inter- 
national, geographical, administrative, scien- 
tific, financial, educational, and social; they 
crop up at every turn, and often the solution 
of one has the effect of raising a variety of 
others, fresh and at times of an unexpected 
nature. For example, the whole theory of 
eradication is founded upon the tendency 
of mosquitos to alight after feeding on walls 
where they pick up a lethal dose of residual 
insecticide and so die before the malaria 
parasite has had time to incubate within them. 
The task of spraying the residual insecticide 
on the wall, given the numbers of people 
concerned, their habits, the inaccessibility 
of many, the suspicion and even hostility 
with which the campaign may be met, the 
difficulties of finding adequate staff and 
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transport, is in itself of formidable propor- 
tions. Moreover, the dwellings in some 
malarious areas have no walls; some mosqui- 
tos do not alight upon walls, but prefer to 
seek a resting-place outside; some mosquitos 
do not bite inside houses, but outside; some 
mosquitos are in some way irritated by the 
presence of the insecticide or avoid it, or do 
not settle on treated walls long enough to 


pick up a lethal dose; some walls have the 
property of absorbing insecticide, so that 
its residual action is greatly reduced; and, 
finally, the greatest problem of all, resistance 
to the insecticides has been found gradually 
to develop in many anopheline populations. 

Some of the problems of a malaria eradica- 
tion campaign are discussed in the article 
on page 365. 


MALARIA ERADICATION THROUGHOUT THE WORLD 


African Region 


The African Region has an estimated 
population of about 154000000, of whom 
more than 134000000 are exposed to the 
risk of malaria. 

In 1955, the survey of malaria in the 
Chronicle pointed out that in tropical 
Africa the situation was not “quite so 
promising [as elsewhere], owing to the 
current relatively high cost of malaria control 
in that region and to the absence thus far 
of any convincing success on a country-wide 
scale. There is no reason to doubt that the 
difficulties will be overcome but one cannot 
yet foresee the elimination of malaria from 
Africa in the near future.” } 

The general prospects of malaria eradica- 
tion in Africa are now somewhat brighter 
than in 1955. The results of pilot projects in 
south-east Africa have shown that interrup- 
tion of transmission can be achieved by 
residual insecticides alone in this area at the 
periphery of the distribution of Anopheles 
gambiae. In two other areas (Mauritius 
and the Yaoundé pilot project in the southern 
Cameroons), the prospect of eradication is 
so good that surveillance is being tentatively 
instituted this year. 

On the other hand, in tropical Africa 
proper, residual insecticides alone have not 
yet succeeded in bringing about interruption 
of transmission. The reasons for this may 
be sought in the epidemiology of malaria in 
that area, the habits of the main vector, 


? WHO Chronicle, 1955, 9, 94 
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A. gambiae, the characteristics of the residual 
insecticides, the development of resistance, 
and, on the administrative side, incomplete 
coverage of the area, the mobility of the 
population, the problem of finance, and 
sociological difficulties. 

In holoendemic areas of malaria, the 
indigenous population is subject to severe 
selection by the disease, particularly in the 
lower age-groups; this accounts for the high 
mortality and morbidity rates among infants 
and children. Investigations carried out in 
the Belgian Congo, the area known until 
recently as French West Africa, and Nigeria 
show that in tropical Africa at least 175 000 
children below 15 years of age die every year 
from the direct effects of malaria. Children 
who survive to adulthood acquire a consider- 
able, but not an absolute, tolerance to the 
malaria parasite, and probably suffer from a 
persistent low-grade infection which may 
still be transmissible through the mosquito. 

In some relatively small areas of the high 
forest (as in the southern Cameroons), the 
main vector seems to be A. moucheti; here 
residual spraying has been a great success. 
Where A. funestus is the only or the principal 
vector, too, the results of residual spraying 
have also been most encouraging, although 
the discovery that A. funestus belongs to a 
species complex, the members of which are 
not easy to identify, has rather complicated 
the situation. The problem is a very much 
more difficult one with the notorious A. gam- 
biae, which is responsible for most of the 
transmission of malaria all over Africa. This 
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is a hardy, long-lived mosquito which does 
not feed on men or shelter inside human 
habitations as much as earlier observations 
suggested. It may feed indiscriminately on 
men or on animals, either in the open or 
indoors, and seek natural shelters in holes, 
in trees, under banks of earth, or among 
vegetation, thus escaping the action of 
residual insecticides. It ingests large amounts 
of blood when it feeds, so that it is more 
likely to become infected when the human 
being on whom it feeds is only slightly 
infected. Finally, there is evidence that 
A. gambiae, too, really comprises a species 
complex, and that the habits of some strains 
(and probably their importance as vectors) 
vary from one area to another. This com- 
bination of characteristics makes it the most 
difficult of mosquitos to attack effectively. 


In October 1955 the first authentic case of 
resistance of A. gambiae to dieldrin was 
reported. It was soon found that this resist- 
ance was extremely marked, and also that it 
was combined with cross-resistance to BHC, 
so that, where resistance occurred, DDT was 
the only effective weapon available. Resist- 
ance of A. gambiae to dieldrin and BHC has 
now appeared on the Ivory Coast, and in 
Liberia, the northern Cameroons and Upper 
Volta. Resistance to BHC has also been 
recorded in Nigeria. In many other areas, 
however, although dieldrin or BHC has been 
used for three to four years, no resistance has 
been reported. These areas include the 
southern Cameroons, Dahomey, Kenya 
(Nandi), Southern Rhodesia, Swaziland, Tan- 
ganyika (Taveta Pare), Togo, and the 
Transvaal. Nor has any resistance to DDT 
been so far reported, so that in areas of 
dieldrin resistance DDT is still effective, 
in spite of a certain excito-repellent effect 
it may exert on A. gambiae. 

The geographical and ethnological features 
of rural African areas are such that the 
spraying of all dwellings and outhouses can 
be complete only when the organization of 
the programme is flawless. Delayed supplies, 
shortage of petrol for transport, the break- 
down of vehicles, unusually early and heavy 
rains, or any other such hitches put the whole 
programme out of gear. The extreme privacy 
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of the houses of Moslem populations in 
central Africa must be respected, the greatest 
tact exercised in areas where women are in 
purdah. In Liberia the “crop huts” or 
“ rice kitchens ”, where people live during the 
cultivation of their crops, are remote from 
the villages, and so extremely difficult to 
find and to spray. In some areas, the inside 
walls of houses are re-plastered after spraying, 
or new houses are built between two spraying 
cycles. Nomads, such as the Fulani of 
Northern Nigeria, or those in the Sudan and 
Somaliland, carry with them their huts or 
their tents, which do not lend themselves to 
spraying. Finally, most rural dwellings in 
Africa are built of mud. with thatched roofs. 
The walls have a potent sorptive action, 
which, in the prevailing high environmental 
temperature, rapidly reduces the activity of 
insecticides. The spraying cycles must there- 
fore be repeated at frequent intervals, and 
the dosage of insecticide must be correspond- 
ingly high. 

In most African countries there is no 
national malaria eradication service, anti- 
malaria activities being carried out in urban 
areas by the regular health services. Only in 
countries where there are pilot projects or 
eradication has begun is there either a national 
malaria service or a section in the health 
services concerned solely with malaria. 

In British East Africa, the East African 
Institute of Malaria and Vector-borne Di- 
seases at Amani acts in an advisory capacity 
to the five governments of that area, and 
plans antimalaria activities. In Nigeria, the 
Federal Malaria Service (and the Malaria 
Unit of the Northern Region) and in French 
Africa special sections of the Endemic 
Diseases Service do the same. In Ghana a 
new malaria unit has been created at the 
Ministry of Health. 

Notification of cases of malaria is com- 
pulsory in 7 countries only. Out of the 
40 countries in the Region, only 12 have any 
form of malaria legislation. 

As a result of the difficulties experienced 
in organizing a campaign with residual 
insecticides, among which must be included 
the chronic shortage of staff to carry out 
operations, opinion has swung round to the 
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view that antimalarial drugs have an impor- 
tant part to play in malaria eradication in 
Africa. As these drugs are relatively rapidly 
excreted from the body and must therefore 
be administered at regular intervals of not 
less than one month, the problem of long- 
term mass administration which arises cannot 
be solved by the periodic visit of health 
units. One solution that has been suggested 
is the organization of a system of distribution 
of the drugs by village headmen, after they 
have had an intensive public health briefing. 
Another solution is the administration of 
medicated salt, the method developed by 
Pinotti in Brazil (see page 362). Both these 
methods are being tested. 

Technical advice on the programmes is 
given by the WHO Regional Office. A 
number of fellowships have been awarded, 
and training courses are held from time to 
time. Meetings and seminars have been 
organized in various parts of the Region. 


Region of the Americas 


Eradication programmes are under way 
in practically all the malarious areas of the 
Region of the Americas; these areas contain a 
population of approximately 85 000 000. 
The concept of eradication has led to great 
developments in the public health services; 
the collection and study of information on 
the prevalence of malaria has been greatly 
improved; ingenious procedures for the 
location and numbering of houses have been 
devised; a supervisory structure has been 
created; various administrative and financial 
adjustments have been made; up-to-date 
legislation has been enacted. Personnel at all 
levels have been trained, or given refresher 
courses; operations have been rigidly planned, 
and subjected to a strict chronology. 

The programme has sought and obtained 
the co-operation of the entire community 
in the countries affected. International 
collaboration too has been extensive and 
fruitful, all countries without exception 
offering the full use of their territorial 
facilities for observation or training. Brazil, 
Jamaica, and Mexico have joined forces 
with the long-established School of Malario- 


logy in Venezuela to create other international 
training centres. 

Within countries, the replacement of the 
concept of control by that of eradication has 
reversed a trend towards the merging of 
malaria control services into the ordinary 
health services in proportion as malaria 
became less of a public health problem. 
National malaria eradication services are 
now re-emerging as entities, and assuming 
increasing importance in relation to other 
health services. In nine countries, advisory 
committees or councils have been set up, 
mainly with co-ordinating and advisory 
functions, but in Brazil and Mexico with 
authority also to take decisions in both 
technical and administrative questions. Spe- 
cific units—even departments in some coun- 
tries—are responsible for health education 
and. public information. Transport and 
training, of vital importance, are also looked 
after by special sections or departments. 

Some of the legislation enacted is very 
advanced. For example, in some countries 
notification of the construction or renovation 
of buildings and of migratory movements 
among the population is obligatory. In 
some, authorization must be obtained for 
painting or washing sprayed walls. In some, 
unsprayed premises may not be occupied, 
While in most countries or territories cases 
of malaria must be notified within 7 days, 
in twelve the time limit is 24 hours, and in a 
few the notification must be made imme- 
diately. In general, authorities, organiza- 
tions, public and private firms, associations, 
and the population are required to co-operate 
in the eradication campaign. This they do 
with enthusiasm. Indeed, voluntary help 
is given on a large scale and is very valuable. 

There has been an almost complete cessa- 
tion of anti-larval operations and associated 
engineering work. Attention is focused on 
spraying with residual insecticides, over 
7500 persons being employed on this work 
(but over 2000 more are still needed). 
Spraying squads may be on foot or mounted, 
or may travel by motor-boat, canoe, or in 
motor-vehicles. The provision of transport 
and equipment, and the organization of the 
squads to provide total coverage, as well as 
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the carrying on of epidemiological, ento- 
mological, chemotherapeutic, training and 
publicity operations, set formidable admini- 
strative problems, which are tackled nation- 
ally by the malaria eradication services and 
internationally at three levels by the Pan 
American Sanitary Bureau (PASB), which 
acts as the WHO Regional Office for the 
Americas. At the national level, a team of 
international consultants, consisting usually 
of a malariologist (the team leader), an 
engineering spraying specialist, and one or 
more sanitary inspectors, gives day-to-day 
operational assistance. At a higher level, 
there is a zone office headed by a person 
responsible for political and administrative 
advice, which has a technical unit comprised 
of a highly experienced malariologist, a 
Sanitary engineer, an entomologist, and, 
sometimes, consultants in administrative 
methods and in statistics. This unit supervises 
the work of project consultants and gives 
technical assistance at a higher level. Finally, 
there is a central unit at Washington, which 
establishes technical standards, supervises 
and co-ordinates work throughout the region, 
and maintains technical contact with UNI- 
CEF, the US International Co-operation 
Administration (ICA), and the Division of 
Malaria Eradication at WHO headquarters. 
Malaria has already been eradicated in 
Barbados, Chile, Martinique, Puerto Rico, 
and the USA, over an area with a population 
of some 49 000 000. Elsewhere areas with a 
population of 4 200 000 have had no indigen- 
ous case for a period of three years, and yet 
other areas under surveillance, with a 
population of 1 800000, have had no cases 
over a shorter period (in some of these 
spraying has stopped). Spraying is going 
on systematically in areas with a population 
of approximately 46 000000, irregularly in 
others with a population of 37 500 000. 


Eastern Mediterranean Region 


This region comprises 24 countries and terri- 
tories with a population of about 192 000 000, 
of whom approximately 145 000 000 live in 
malarious areas. Until recent years only 
some 30000000, i.e., about 20% of those 
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exposed to the risk of malaria, were protected. 
Now malaria has been eradicated in Cyprus 
and in the Gaza Strip, eradication pro- 
grammes are in full swing in Iran, Iraq, Israel, 
Jordan, Lebanon, and the United Arab 
Republic (Province of Syria), and the pre- 
eradication stage is being approached in 
Eritrea, Ethiopia, Libya, Pakistan, Saudi 
Arabia, Somalia (Italian trusteeship), the 
Sudan, Tunisia, and the United Arab 
Republic (Province of Egypt). 

The malaria eradication service is separate 
in Iran and Jordan, but elsewhere it is part 
of the national health services, with a greater 
or lesser degree of autonomy. Advisory 
malaria eradication committees exist, at- 
tended by representatives of WHO, UNICEF 
and ICA. The structure of the service varies 
from country to country, but as a rule is 
based upon a spraying unit, an entomological 
unit, and an administrative unit. Legislation 
is not as advanced as in the Region of the 
Americas, but special legislation on the 
subject exists in French Somaliland, Iran, 
Iraq, Israel, Lebanon, and the United Arab 
Republic (Province of Egypt). 

Difficulties in the field are caused by the 
relatively large surfaces per capita to be 
sprayed, the great distances and bad roads 
between some villages, and the nature of 
the spraying, which for epidemiological and 
climatic reasons must be seasonal. Because 
of this the work is temporary, so that is is 
difficult to keep experienced workers, espe- 
cially as the spraying season often coincides 
with the season of agricultural work. As 
much as a third of working time is used for 
travel, and, because communications are 
poor, transport, operational, and maintenance 
costs are heavy. 

Co-ordination of the work is achieved by a 
variety of methods. A regional malaria 
training centre has been established in Cairo. 
Sixty WHO fellowships and 9 study tours 
were provided for malaria workers in 1957 
and 1958 so that they might see work in other 
countries. In December 1957 the first Regional 
Technical Meeting on Malaria Eradication 
was held in Baghdad, and was attended by 
representatives from the various countries in 
the Region and by observers from UNICEF, 
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ICA, UNRWA, and the Rockefeller Founda- 
tion. Invitations were accepted by various 
countries of the Region to attend the Bangkok 
Malaria Symposium in 1957 and the Third 
Malaria Conference for South-Eastern 
European Countries in 1958—these confer- 
ences were arranged by the South-East Asia 
and European Regions, which have common 
frontiers with the Eastern Mediterranean 
Region. 


European Region 


Simple control measures have led to the 
eradication of malaria in Corsica, Italy and 
the Netherlands. In other countries the low 
endemicity achieved has tended to slacken 
interest in control, even to the extent of 
reducing the budgetary allocation. 

The Region has a total population of 
approximately 657000000, the remaining 
malarious areas of 66000 000. Malaria has 
been eradicated in areas with a population 
of about 220000000, and a population of 
approximately 35000000 is under sur- 
veillance. Transmission is known to occur in 
areas with a population of some 3 000 000, 
for which there is as yet no organized pro- 
gramme of total coverage. 

By the end of 1958 Algeria, Morocco, and 
Yugoslavia had agreed to adopt a policy of 
eradication with WHO assistance. Greece, 
Portugal, Romania and Spain had practically 
achieved full coverage of endemic areas by 
the beginning of 1958, but their organization 
was insufficient for effective surveillance, so 
that there was a danger of chronic hypo- 
endemicity. They are now reorganizing their 
services to achieve eradication. Of the 11 
countries with indigenous malaria, 8 now have 
eradication programmes in operation, 4 of 
them for two years or more. 

The malaria eradication service is in no 
country independent, and in only three 
countries concerned with malaria alone. 
Some degree of independence is enjoyed 
peripherally: the field stations and the pro- 
vincial antimalaria services are in easy and 
direct contact either with the central organ- 
ization or with the provincial health ser- 
vices. 


In the past, Turkey was the one country in 
the Region which received aid (from WHO 
and UNICEF) for antimalaria operations, 
but WHO has now made provision for 
consultant services to others. A pre-eradica- 
tion survey team started work recently in 
Morocco; another is likely to go to Algeria 
this year. WHO is assisting a _ training 
programme in Morocco, and has organized 
courses in various European centres in the 
last two years: one for malariologists in 
London, one for entomologists in Amsterdam, ~ 
one for sanitarians in London, and three 
for laboratory technicians (two in Rome and 
one in Basle). The malariologist trainees 
went to Turkey for a field study under a WHO 
consultant-tutor. Finally, a number of 
fellowships have been awarded. 

Co-ordination is obtained by such meetings 
as the Third Malaria Conference for South- 
Eastern European Countries, held in Bucha- 
rest in June 1958, and the Malaria Eradication 
Technical Meeting for South-Western Europe, 
held in Lisbon in September 1958. Close 
co-operation is maintained with neighbouring 
regions. 


South-East Asia Region 


In the first four decades of the century 
antimalaria action in the South-East Asia 
Region was confined almost entirely to certain 
urban areas and communities where there 
were aggregations of labour, either permanent, 
as in tea gardens and rubber estates, or 
temporary, as during the construction of 
engineering works such as railways and dams. 
With the discovery of DDT, Bombay State 
and Ceylon took the lead in a programme of 
large-scale rural malaria control with the use 
of residual insecticides. Ceylon embarked 
upon a nation-wide campaign securing 
almost total coverage within the next two 
years. The vastness of India, the multiplicity 
of autonomous states, the differing degrees 
of development of the rural health services, 
and the lack of financial resources somewhat 
retarded progress in that country until 
financial support by the US International 
Co-operation Administration (ICA) made it 
possible for the Government to launch a 
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national malaria control programme in 1953. 
In Thailand, successful work was done be- 
tween 1949 and 1951 by the Government and 
WHO in a hyperendemic area; later the 
country was able to start a scheme of total 
coverage with the help of ICA. In Afghanis- 
tan and Burma UNICEF collaborated with 
the Government and WHO in supplying 
insecticides, transport, and other equipment. 
In Indonesia the problem was more complex 
because of the shortage of trained personnel, 
lack of information on the prevalence of 
malaria, and inadequate financial resources; 
to these, technical difficulties were later 
added, such as the development of resistance 
to insecticides in one of the vector species. 
In spite of these difficulties a malaria eradica- 
tion plan has been prepared, and a beginning 
will be made this year. 

Except in Bhutan and the Maldive islands, 
eradication has been accepted as the objective 
in all parts of the Region. Group confer- 
ences and seminars have been and are being 
organized. Training institutions such as 
Malaria Institute of India and those in 
Indonesia and Thailand are being utilized for 
the benefit of all the countries in the Region. 

The total population of the Region is 
approximately 550000000, of whom over 
500 000 000 are exposed to the risk of malaria. 
Malaria has been eradicated in only a few 
very small areas, but in other areas with a 
population of 8 000 000 or so the surveillance 
phase has been reached and no indigenous 
cases have been recorded for periods of up 
to three years. Regular spraying has been 
going on in areas with a population of some 
260 000 000, leaving a population of over 
230 000 000 still not protected (though India 
hopes to cover 160000 000 this year). 

In India the chief executive of each state 
malaria eradication service is responsible 
to the state director of health services. There 
is provision, however, for effective co-ordina- 
tion of state programmes; in the past this 
was achieved through the director of the 
Malaria Institute, but recently a director 
of the entire national malaria eradication 
programme was appointed. In all the coun- 
tries in which malaria eradication is in 
progress, the national malaria eradication 
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service is a separate one. Advisory commit- 
tees have been set up in the various Indian 
states and under the Government of India. 
Central organizations exercise much control 
over the programme in most of the other 
countries. 

There has been some disinclination to 
enact legislation on malaria. In Ceylon, 
however, legal provision has been made 
to enforce spraying, to permit entry into 
dwellings, and to make environmental sanita- 
tion measures obligatory. In Thailand, the 
declaration of malarious zones, the com- 
pulsory spraying of houses, the compulsory 
notification of cases, and the requirement 
that patients provide blood for examination 
and accept treatment are covered by law. 
In Afghanistan notification of cases is to 
become compulsory this year. 

Staffing, transport, and other problems are 
met with as in other regions. For some 
countries spraymen and squad chiefs are 
employed seasonally, so that trained staff 
is difficult to recruit each season. Doctors are 
in short supply as malariologists. All kinds 
of transport are pressed into service, and 
maintenance is a recurring problem. Indo- 
nesia, an archipelago, requires a fleet of 
boats. 

DDT is the insecticide of choice, but in 
Indonesia and on the Akyab coast of Burma, 
where A. sundaicus, an important vector, has 
developed resistance to it, it is replaced by 
dieldrin. A close watch is being kept by 
entomologists to detect any further examples 
of resistance. 

Malaria has always been a major health 
problem in this region, and the concept of 
malaria eradication came as something new 
and revolutionary. Some countries originally 
thought that good control measures were a 
necessary precursor to eradication, and that 
the phasing of operations would need to be 
staggered over a long period to give them 
time to harness their personnel and financial 
resources to the new undertaking. However, 
the increasing danger of resistance to insecti- 
cides drew attention to the growing urgency 
of the need for eradication within a reasonable 
period of time, which, it was realized, should 
not extend beyond the barest minimum 
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needed for harnessing the country’s resources 
to the new task. In 1956 UNICEF agreed 
to support the first phase of the eradication 
programme in Burma and in Afghanistan. 
Thailand had meanwhile gone beyond this 
phase, with the active assistance of ICA. 
Ceylon, which had had an efficient control 
programme, discontinued spraying in 1955, 
thinking that eradication had been nearly 
achieved. But the surveillance system proved 
to be inadequate, and there was a recru- 
descence of malaria which made a resumption 
of the spraying programme necessary. ICA 
is supplying Ceylon with substantial assist- 
ance towards the purchase of insecticides and 
other requisites for the programme. 


In 1958 the Indonesian Government, ICA, 
and WHO discussed plans for a malaria 
eradication programme, and the Govern- 
ment accepted the joint programme, which 
is to be spread over a period of eleven years 
from 1959. India adopted a malaria eradica- 
tion plan from 1958, which will convert the 
existing control programme into one of era- 
dication over a period of three years of 
intensive attack from 1958 to 1960, with a 
further three years of consolidation from 
1961 to 1963. ICA has agreed to provide 
insecticides, antimalarial drugs and transport. 
WHO supplied some of the insecticides for 
the 1958 programme. 

Since 1950 WHO has provided advisory 
services through the establishment of admi- 
nistrative and training teams in collaboration 
with governments. At the ninth session of 
the Regional Committee, the WHO Regional 
Office’s provisional eradication plans for 
each country were adopted in principle. 
The need for organization has been repeatedly 
stressed, and WHO staff have rendered tech- 
nical advisory assistance on various levels. 
Senior technicians, including malariologists, 
entomologists, and sanitarians, are provided, 
and an experienced malariologist is available 
as adviser. WHO has also provided special 
teams to study various aspects of eradication, 
such as the basic factors underlying malaria 
reproduction in the pre-eradication phase, 
their evaluation during the attack and 
consolidation phases, and such problems as 
insecticide resistance. Each country in the 


Region has a WHO area representative, who 
keeps the Regional Office and the govern- 
ment concerned in touch. The malaria unit 
in the Regional Office has been strengthened. 


Western Pacific Region 


The Western Pacific Region consists of 
14 countries and 34 territories with a popula- 
tion of over 840000000. Some of these 
countries have become independent since the ~ 
Second World War, and have encountered 
various difficulties in adjusting themselves 
to new social and economic conditions. In 
several, internal political problems have 
rendered antimalaria operations difficult. 
Some territories are still underdeveloped, 
and many areas are still unexplored. 


Apart from the Australian continent and 
the five countries on the Asian mainland, 
all the countries and territories are situated 
on islands varying in size from the large to 
the very small. They have a common topo- 
graphy of lowlands, foothills, and mountains, 
the inland and mountainous areas often 
being accessible only by boat and on foot. 
In the lowlands endemicity is usually less 
intense and interruption of transmission more 
easily obtained than in the hilly and mount- 
ainous areas. Temperature and rainfall are 
such that malaria transmission takes place 
all the year round, except in the most north- 
erly countries such as Korea and Japan. 


Many countries and territories introduced 
antimalarial measures a long time ago— 
Taiwan in 1901, Malaya in 1911, and others 
during the 1920’s. Control was in many 
cases limited to urban areas, but not exclusive- 
ly. During the Second World War, malaria 
control was neglected, and when it was 
started again the use of residual insecticides 
was introduced. 


In the past few years most governments 
have accepted the idea of changing from 
control to eradication, but there are still 
some which have not yet completed their 
eradication plans. Serious problems require 
to be solved, such as the shortage of trained 
staff, insufficient funds, and, in some areas, 
technical difficulties in interrupting transmis- 
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sion owing to the habits of the vectors. 
Other problems concern the human popula- 
tion and the frequent movement of people 
between malarious and non-malarious areas, 
the building of new houses without notifica- 
tion to the authorities, the structure of 
dwellings (sometimes without walls), and the 
objections of the public to having their 
houses sprayed. 

Very little information is available about 
malaria in the mainland of China, North 
Korea, the Mongolian People’s Republic, 
North Viet Nam and a few small islands, but 
the Mongolian People’s Republic appears 
to be free from malaria, as are certain terri- 
tories east of longitude 170°E. The remaining 
areas have a population of over 190 000 000, 
of whom it is estimated that about 45 000 000 
live in malarious areas. This includes a 
population of nearly 1500000 living in 
Singapore, which is the only area in the Region 
which claims to have achieved malaria 
eradication. Areas with a population of 
over 13 000 000 have been under surveillance 
for periods of less than three years without 
any indigenous cases. Other areas with a 
population of some 9000000 are being 
regularly sprayed, leaving areas with a 
population of some 20 000 000 where spraying 
is still irregular. 

In Japan the malaria problem has never 
been serious. Eradication is now very near, 
only 33 cases having been reported in 1957. 
China (Taiwan) and the Philippines have 
discontinued spraying in most of their 
originally malarious areas, which are now 
under surveillance. Taiwan in particular 
may be the first country in the region to 
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achieve full eradication. In the Philippines, 
spraying is being continued in certain deve- 
loping areas where transmission has not been 
entirely interrupted; here the spraying of the 
remote dwellings of new settlers presents a 
considerable problem. Elsewhere programmes 
are under way, or preliminary plans are 
being prepared. 

Notification of cases of malaria is com- 
pulsory in Brunei, Hong Kong, Japan, 
Malaya, the Philippines and Singapore, 
while environmental sanitation measures are 
obligatory in North Borneo and Hong Kong. 
Zones may be declared malarious in the 
Federation of Malaya. As elsewhere, there 
are staffing difficulties, and the Philippine 
Government, with WHO and ICA aid, is 
establishing a malaria eradication training 
centre at the Institute of Malaria, Tala, 
Rizal, Philippines. Between 1956 and 1958 
6 doctors, 5 sanitary engineers, and an ento- 
mologist were awarded WHO fellowships to 
attend malaria training courses in other 
countries or to make observation tours. 

The Borneo Inter-Territorial Malaria Con- 
ferences were instituted by the WHO Re- 
gional Office in 1956 as twice-yearly meetings 
between malaria experts of the Governments 
of North Borneo, Brunei, Indonesia, and 
Sarawak. Cambodia, Laos, Thailand, and 
Viet Nam, also in 1956, established an 
Antimalaria Co-ordination Board, which 
has now been joined by Burma and the 
Federation of Malaya. A WHO malario- 
logist has been appointed secretary to the 
Board. About 40 Laotian technicians have 
been trained or are training at the Malaria 
Institute, Kuala Lumpur. 











INSECTICIDE RESISTANCE IN ANOPHELINES 


Resistance to the chlorinated hydrocar- 
bons, already well known in the case of 
houseflies, was first recorded in culicine 
mosquitos in the United States in 1950, and 
in anopheline mosquitos in Greece in 1951, 
when Anopheles sacharovi was observed to 
have become resistant to DDT. Cross- 
resistance by this mosquito to chlordane and 
to BHC was at much the same time de- 
monstrated in the laboratory. Since then 
other mosquitos have, one by one, and in 
increasing numbers, been shown to _ be 
resistant to one or other of the residual 
insecticides. The prospect of spreading 
resistance and of a gradual decline in the 
destructive power in the residual insecticides, 
and the possibility that before long malaria 
control would be back at the point where it 
had been before the introduction of insecti- 
cides, were the reasons behind WHO’s 
change of strategy from separate malaria 
control campaigns in different countries to a 
world-wide campaign for the eradication of 
the disease. The situation resolves itself into 
a race against time: if the cycle of trans- 
mission is interrupted before resistance 
becomes widespread, the growing inefficacy 
of the residual insecticides will not matter; 
if not, the prospect is of a resumption by 
malaria of its position as the world’s chief 
killer. 

The sixth report of the WHO Expert 
Committee on Malaria! divided resistance 
into two types: physiological (an increased 
capacity of the mosquito to survive contact 
with the insecticide); and behaviouristic 
(a change in its behaviour whereby it avoids 
contact with a lethal dose). Physiological 
resistance depends on the genetic composition 
of the original population, the “ biotic 
potential” (the number of generations, 
the reproductive intensity, the degree of 
tolerance of environmental conditions, etc.), 
and the selection pressure. One view of the 


1 Wld Hlth Org. techn. Rep. Ser., 1957, 123, 48 


mechanism whereby resistance takes place 
is that in some species of mosquitos genes 
promoting physiological resistance either are 
present in some individuals or can be formed 
by mutation. Exposure of a population 
containing such individuals to the selection 
pressure of residual insecticides will lead to a 
rapid rise in the ratio of resistant genes in 
the survivors, so that resistance in the group 
will increase. Another view of the mechanism 
is that the gene of high resistance remains 
unchanged, and is governed by simple Men- 
delian laws of inheritance involving two 
paired genes, one conveying enhanced resist- 
ance, the other normal susceptibility. Descen- 
dants will thus be susceptible, hybrid, or 
highly resistant. Whichever view is correct, 
the result will always be increasing resistance 
in the mosquito population. 

The report discussed the detection and 
measurement of resistance, and the action to 
be taken when resistance developed. The 
basis of such action should be the avoidance 
of anything calculated to increase the selection 
pressure on the mosquito population. This 
might be achieved by changing the insecticide, 
reverting to older forms of control, such as 
the use of pyrethrum, chemotherapy or 
larvicidal operations, separately or in com- 
bination, or, in some special circumstances, 
perhaps, by increasing the dosage, improving 
the formulation, or changing the spraying 
cycle of the original insecticide. This last 
tentative suggestion was discarded in the 
seventh report of the Expert Committee on 
Malaria,? since in the meantime research 
had shown that once resistance had developed 
to an insecticide it was most unlikely that 
modification in dosage, formulation, or 
spraying cycle would lead to any material 
reduction in the degree of resistance. 

Residual insecticides fall into two groups 
in ‘relation to resistance; resistance that 
occurs to the group which includes dieldrin, 


2 Wld Hlth Org. techn. Rep. Ser., 1959, 162 
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chlordane, and BHC might not occur to the 
group which includes DDT, or vice versa. 
If resistance occurs to both groups, it might 
be possible to fall back on the organo- 
phosphorus compounds, but as yet not 
enough is known about their effects, and 
they are toxic and dangerous to use. 

The sixth report of the Expert Committee 
welcomed WHO’s interest in research on 
resistance. The increasing number of cases 
calls not only for more thorough and exten- 
sive field studies, but also for fundamental 
research on the chemistry and genetics of 
resistance. 

By the time the seventh report of the 
Expert Committee on Malaria appeared, 
genetic studies had proved that resistance 
to the two different groups of insecticides is 
of two totally different types. That does not 
mean that both types could not occur in 
one place or in one species of mosquito. 
If they did, no residual insecticide at present 
available could meet the situation, and mass 


chemotherapy would need to be instituted 
without delay. Much research is needed on 
organo-phosphorus compounds, or possibly 
on mixtures of these compounds with 
chlorinated hydrocarbons. The fact that the 
two types of resistance appear in an ano- 
pheline population as the result of selection 
in favour of characteristics inherited in a 
simple monofactorial manner, makes it 
possible that a suitable mixture of insecticides 
might prevent resistance from occurring. 

WHO has introduced standardized methods 
for testing the susceptibility of adult mosqui- 
tos and larvae to residual insecticides that 
are easy to use in the field and enable the 
results obtained in each country to be 
compared. With them the gradual spread of 
resistance has been demonstrated in many 
areas of Africa, the Eastern Mediterranean 
Region, and the Americas. Happily, how- 
ever, as yet no species of mosquito that has 
proved resistant to one group of insecticides 
has developed resistance to the other. 


THE ROLE OF CHEMOTHERAPY IN MALARIA ERADICATION 


The success of the residual insecticides 
against malaria at first rather relegated the 
use of antimalarial drugs to the background 
—not suprisingly, since the defects of chemo- 
therapy have always lain, and still lie, not 
so much in the drugs themselves, as in the 
difficulties of administering them effectively. 
Not only is a very efficient organization 
required to distribute the drugs regularly 
over large rural areas where the population 
is often widely scattered and sometimes 
nomadic, communications are poor or non- 
existent, and there is no organized rural 
health service; but the constant active co- 
operation of the whole population is also 
needed, and this is seldom obtainable over 
prolonged periods. In areas where the popu- 
lation is exposed to infection throughout the 
year, complete elimination of malaria by 
drugs alone depends on the maintenance of an 
adequate concentration of the drug in the 
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blood of each individual. This can be 
obtained only if sufficiently high doses are 
taken at regular short intervals by the whole 
population, including young children and 
infants. If at each distribution even a few 
people fail to get the drug or do not actually 
swallow it, a low level of transmission will 
be maintained, and as soon as drug adminis- 
tration is stopped the incidence of malaria 
will again rise to its initial level. One of the 
main drawbacks of all known antimalarial 
drugs is that their excretion tends to be 
rapid, so that it is necessary to administer 
them repeatedly at relatively short intervals. 
Experience has shown the difficulty of 
persuading people who do not feel sick to 
take drugs at frequent intervals over a long 
period: even in favourable conditions it has 
seldom been found possible to ensure that 
more than 80% of the population never miss 
a dose. Malaria control by means of drugs 
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thus depends to a much higher degree than 
other antimalaria measures on the human 
element, and this may explain why all 
attempts in the past to eliminate malaria by 
this method alone have failed. 

Because of the difficulties in their admi- 
nistration, it was generally held that while 
antimalarial drugs were of value in the rapid 
control of epidemics and for the treatment 
of acute cases, they otherwise played only a 
secondary role. This view began to be 
revised when the results of residual spraying 
were found to be disappointing and slow to 
appear in an unexpected number of cases. 
Differences in the habits of certain malaria 
vectors were discovered. Certain species, 
scarcely enter human habitations or do not 
rest a sufficiently long time on treated walls 
to pick up a lethal dose of insecticide, so 
that spraying alone is not sufficient to stop 
transmission.? 

Other difficulties arose, which interfered 
with the effectiveness of residual spraying 
—such as the phenomenon of sorption of the 
insecticides by mud walls—and special cir- 
cumstances were found to exist which made 
residual spraying impracticable, as in the 
case of nomads. These findings have led 
to a gradual reassessment of the role of anti- 
malarial drugs. 

The fifth report of the WHO Expert Com- 
mittee on Malaria? recognized that, on the 
evidence hitherto available, measures against 
the mosquito vector must retain pricrity. 
The newly synthesized antimalarial drugs 
could, however, play an important part in 
certain circumstances. The behaviour of the 
local vector, or the constant movement of 
the human population, or an influx of 
infected persons, might render the response 
to mosquito control unsatisfactory, and these 
drugs might be of value in hastening the 
reduction of the incidence of the disease, 
particularly in circumscribed areas where 
their distribution and administration could 
be organized effectively. Again, in the final 
stages of a malaria eradication campaign, 
when transmission had been interrupted, 
relapses, or cases coming in from outside, 


1 See WHO Chronicle, 1958, 12, 81. 
2? Wid Hlth Org. techn. Rep. Ser., 1954, 80 


would require radical cure by antimalarial 
drugs. So too they would be needed for 
epidemics, when mass treatment would be 
required; and in cases where a community 
lived in conditions which totally precluded 
the application of anti-mosquito measures. 

The Eighth World Health Assembly, which 
was the first to proclaim the policy of malaria 
eradication, had before it a document ?* 
suggesting that chemotherapy be used to 
supplement residual insecticides even in the 
early stages of spraying campaigns, so as to 
break the cycle of transmission sooner. 
The view that a combined attack was desirable 
was also put forward at the Second African 
Malaria Conference, held in Lagos in 1955 
under the auspices of the WHO Regional 
Office for Africa.4 A combination of spraying 
with residual insecticides and mass treatment 
of the population with antimalarial drugs 
might well effect a saving in time and in 
money. A number of pilot projects for the 
study of the effects of chemotherapy as an 
adjuvant to spraying were recommended, 
and are now being carried out. 

A WHO Malaria Conference for the 
Eastern Mediterranean and European Re- 
gions held in 1956° also stressed the value 
of chemotherapy, which had been emphasized 
by recent developments, as a means of 
speeding up and consolidating malaria eradi- 
cation campaigns. Administrative difficulties 
in distributing drugs to the entire population 
of a country were, however, likely to be 
formidable. Mass chemotherapy was pract- 
icable only for communities under strict 
disciplinary supervision, and in an organized 
campaign against malaria insecticidal spraying 
was the method of choice, at least for areas 
where the vectors did not develop resistance. 
The main use of antimalarial drugs was in the 
treatment of individual cases in the last stages 
of spraying operations and during the sur- 
veillance phase, when it was of fundamental 
importance. 

This was also the view expressed in the 
sixth report of the WHO Expert Committee 


® Unpublished working document A8/P & B/10 
* WHO Chronicle, 1956, 10, 69 
5 Wld Hith Org. techn. Rep. Ser., 1957, 132 
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on Malaria.* Drug treatment should be used 
for fever cases in all stages of an eradication 
campaign, the cure of a high proportion of 
cases in the early stages greatly facilitating 
later operations. Mass treatment could not 
be recommended for general use on the basis 
of existing knowledge, but deserved to be 
tried out on a small, strictly experimental 
scale. It might, however, be necessary if 
spraying failed for any reason to break the 
cycle of transmission completely. 

The seventh report of the WHO Expert 
Committee on Malaria, referred to chemo- 
therapy as an essential part of malaria 
eradication programmes, especially in the 
later stage.? Thus, although spraying with 
residual insecticides remains the fundamental 
measure in all eradication programmes, it 
is now generally accepted that antimalarial 
drugs may usefully be employed as a supple- 
mentary measure, their chief value being in 
the later phases of the campaign to ensure 
complete elimination of all residual foci. 
Regular mass treatment of an entire popula- 
tion can seldom be carried out efficiently and 
is therefore not recommended, except where, 
because of local conditions, residual spraying 
is not feasible or has proved ineffective. 
In this case there is a definite need for a drug 
with a long-lasting effect, which can be 
administered by a single dose at widely 
spaced intervals. 


Types of antimalarial drugs 


According to the sixth report of the WHO 
Expert Committee on Malaria the ideal anti- 
malarial should combine “the virtues of 
causal prophylaxis, suppression, rapid and 
complete curative action, sporontocidal effect 
and inability to create parasite resistance, 
together with low toxicity, very slow excre- 
tion, palatability and... low cost.” § 

As yet no drug has been discovered which 
combines all these qualities, nor would one 
appear to be in sight. Research is in progress, 
however. 


* Wld Hith Org. techn. Rep. Ser., 1957, 123 
? Wld Hlth Org. techn. Rep. Ser., 1959, 162, 22 
® Wld Hith Org. techn. Rep. Ser., 1957, 123, 45 
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All antimalarial drugs at present available 
have certain limitations, and are to some 
extent selective in their action, depending 
on the parasite species and on the develop- 
mental phase of the parasite. Their activity 
also varies with parasite strains of different 
geographical origin, and is affected by the 
degree of immunity of the patient. However, 
by combining different drugs complete sup- 
pression as well as radical cure of all malaria 
infections is now possible. 

Apart from quinine, a great variety of 
synthetic antimalarial drugs are at present 
in use.° They may be classified broadly into 
the following five groups: 

(1) Amino-acridines: mepacrine 

(2) Biguanides: proguanil 

(3) Diaminopyrimidines: pyrimethamine 

(4) 4-aminoquinolines: chloroquine, amo- 

diaquine, sontoquine 

(5) 8-aminoquinolines: pamaquine, pen- 

taquine, primaquine, and the Rus- 
sian “ quinocide ” 

Drugs belonging to the last three groups 
are those most often employed in malaria 
eradication programmes. 

The 4-aminoquinolines, especially chloro- 
quine and amodiaquine, are the most useful 
drugs for the treatment of acute malaria. 
They will rapidly eliminate the asexual blood 
forms of all species of malaria parasites and 
bring about the disappearance of clinical 
symptoms. They are also very effective for 
suppression, weekly doses of 300 mg of the 
base giving protection against all species of 
human malaria. But no compound belonging 
to the group affects the primary or secondary 
tissue phase of the parasites. They will 
therefore not prevent either infection or 
relapses. Only falciparum infections, in 
which there are no persistent tissue forms, 
can be radically cured by drugs of the 
4-aminoquinoline group. 

A further limitation of this group is its 
failure to affect the gametocytes of Plasmo- 
dium falciparum, so that patients treated 
with chloroquine or related compounds and 

® Detailed information on antimalarial drugs, their action 
dosage and uses will be found in: Covell, G. eta al. vag: Chemo- 


therapy of malaria (World Health Org Monograph 
Series No. 27), Geneva. 
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free of clinical symptoms may nevertheless 
be highly infective to mosquitos for some 
considerable time. 

The main advantages of chloroquine and 
related compounds are their rapidity of 
action, which permits short-course or even 
single-dose treatment; their low toxicity and 
lack of side effects at the prescribed dosages; 
and the absence of evidence that they induce 
drug resistance. 

Pyrimethamine has not a sufficiently rapid 
action on the asexual parasites and is therefore 
not suitable for treatment of acute malaria 
infections, especially in those who are not 
immune. Its use should be limited to sup- 
pression. Dose for dose, pyrimethamine is 
the most effective suppressive agent: single 
weekly doses of 25 mg will prevent clinical 
attacks of all parasite species. 

The principal value of pyrimethamine in 
malaria eradication campaigns is its ability 
to prevent gametocytes of both P. vivax and 
P. falciparum from undergoing full develop- 
ment in the mosquito, so that mosquitos 
feeding on patients taking pyrimethamine 
do not develop sporozoites and thus are 
unable to transmit the disease. 

The most important drawback of this 
drug is its tendency to stimulate the appear- 
ance of resistant strains of parasites, particul- 
arly when it is used indiscriminately for 
therapeutic purposes. 

The 8-aminoquinolines, e.g., pamaquine and 
primaquine, have two important defects: the 
narrow margin of safety between therapeutic 
and toxic doses, and their failure to affect 
the asexual parasites of P. falciparum. They 
are, however, relatively effective against 
those of P. vivax and P. malariae. 

The chief importance of this group lies 
in the fact that they are the only known drugs 
that destroy the persistent exo-erythrocytic 
parasites in the liver which are responsible 
for relapses of vivax and malariae infections. 
Their principal application is thus in the 
radical cure of these infections. The standard 
treatment consists of a 3-day course of chloro- 
quine, followed by a dose of 15 mg of prima- 
quine daily for 14 days. Treatment with 
8-aminoquinolines should not be given except 
under medical supervision, because, owing to 


the toxicity and the cumulative effect of 
these drugs, unpredictable side effects may 
occur during treatment, especially in dark- 
skinned races. 

Drugs belonging to the 8-aminoquinoline 
group are also active against the gametocytes 
of all species of the human malaria parasite. 
Doses of 15 to 30 mg of primaquine render 
falciparum gametocytes non-infective to mos- 
quitos within 24 hours, and eliminate them 
from the blood stream in 2-6 days. But as 
these drugs are rather quickly metabolized ~ 
and eliminated, and are too toxic for pro- 
longed routine administration at short inter- 
vals, it seems that little practical use can be 
made of this property. 


Standard drug treatment in malaria eradication 
programmes 


The most effective and most often used 
drugs for single-dose treatment are chloro- 
quine or amodiaquine, the adult dosage in 
each case being 600 mg of the base. These 
drugs, however, do not affect P. falciparum 
gametocytes, and will thus not prevent 
transmission of the disease. 

It is therefore advisable to add a sporonto- 
cidal drug, such as pyrimethamine, which 
has the effect of rendering gametocytes non- 
infective to mosquitos. A single-dose treat- 
ment consisting of 600 mg _ chloroquine 
base + 50 mg pyrimethamine has _ been 
recommended. Administration is facilitated 
by combined tablets (each containing 200 mg 
chloroquine base + 16.5 mg pyrimethamine), 
which have now become available as a 
result of a suggestion by WHO. They have 
the advantage of reducing the number of 
tablets to be distributed. 

Radical cure is relatively easy in the case 
of falciparum infections, the standard treat- 
ment being a 3-day course of chloroquine 
(900 mg of the base on the first, and 300 mg 
on the second and third days), or of amo- 
diaquine. In semi-immune subjects, even a 
single dose of a 4-aminoquinoline will often 
result in radical cure. 

With vivax and malariae infections, on the 
other hand, treatment aiming at radical cure 
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must ensure the destruction of the exo- 
erythrocytic parasites in the liver if relapses 
are not to occur. In these cases, the 3-day 
treatment with chloroquine or amodiaquine 
must be followed by a 14-day course with 
one of the 8-aminoquinolines. A daily dose 
of 15 mg primaquine base (for adults) given 
for 14 days will achieve radical cure in most 
vivax and malariae cases. 


Research into antimalarial drugs 


In addition to drug trials in the field, WHO 
has stimulated and supported a series of 
research programmes on the action of anti- 


malarial drugs which are of direct interest 
in malaria eradication programmes. 

Of particular value are the so-called 
“ sporontocidal ” drugs which, when given 
in a single dose, rapidly render gametocyte 
carriers non-infective to mosquitos. As the 
available data on this effect are still very 
inadequate, WHO has provided grants to 
institutes in several countries to assess the 
sporontocidal action of pyrimethamine and 
of primaquine in falciparum and vivax 
infections, and to determine the maximum 
duration of this action after the administra- 
tion of small single doses. These investiga- 
tions, which have already yielded interesting 
results, are still going on. 


THE PINOTTI METHOD 


The malaria eradication campaign in the 
centre and west of Brazil is handicapped by 
the enormous area to be covered, the great 
forests, and the inaccessibility of the people 
in the Amazon Basin. In some areas the 
houses have no walls, the roofs being sup- 
ported by posts, and mosquitos, after feeding 
on their prey, settle outside. One of the 
principal vectors on the central plateau, 
Anopheles darlingi, bites out of doors, 
attacking both animals and men. In many 
parts of the country there are very few 
people, and those there are are often either 
nomads or migrants who shift their homes 
and villages from time to time for the 
purposes of cultivation. In a stretch of 
country like this the elimination of trans- 
mission by residual insecticides may be 
doomed to failure from the start. It was 
estimated that, before the Pinotti method 
was introduced, three million people were 
unprotected because they could not be 
got at. 

Recognizing the difficulties of this situation, 
Dr M. Pinotti, of Brazil, conceived the idea 
of adding an antimalarial drug to common 
salt, on the analogy of the iodine added to 
salt in areas of endemic goitre. Once a 
feasible method could be found, the distribu- 
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tion would be easy: for practically the whole 
of the malarious area of Brazil was covered 
by a network of services for the free distribu- 
tion of certain medicines. 

Chloroquine was the drug of choice, for 
it is resistant to heat for three to four hours 
between pH 4 and pH 7, and so has sufficient 
chemical stability. The daily dose to be in- 
corporated in the salt was first fixed at 45 mg, 
on the ground that prophylaxis was usually 
assured by a weekly dosage of 300 mg of 
chloroquine diphosphate base, i.e., a daily 
dose of 43 mg. The mixture was first prepared 
by drying kitchen salt at a low temperature 
in special receptacles; adding chloroquine 
diphosphate dissolved in distilled water; 
mixing the two; and stirring the mixture in 
bags. This method has now replaced by 
the more reliable one of mixing powdered 
chloroquine with the salt in a concrete 
mixer. 

Ten grams of chloroquinized salt prepared 
in this way contain approximately 50 mg of 
chloroquine diphosphate (30 mg of the base). 
As the daily salt consumption of an adult 
in normal circumstances is between 10 and 
15 g, and of a child under 12 between 5 
and 8 g, adults would in theory receive 
daily from 30 to 45 mg, children from 15 to 
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24 mg, of chloroquine base. To make sure 
that only medicated salt was used, all salt 
stocks were replaced by medicated salt; 
anyone without salt was supplied with the 
medicated form; an agreement was made 
with wholesalers that no more ordinary salt 
should be sold; and a careful check was 
made periodically to ensure that only 
chloroquinized salt in the right proportions 
was in use, even in the small industries which 
salted meat and fish for local consumption. 
Blood tests of the population were also 
carried out frequently to check the chloro- 
quine level. 

The first trials were carried out in the 
states of Para and Maranhdo. In Para, where 
the vector mosquito was A. darlingi, the trial 
area had a population of 900, a control area 
one of 400. In June 1952, before the chloro- 
quinized salt was introduced, the parasite 
rate in the trial area was 8.5%, in the control 
area 6.9%; 40 days after the introduction 
of the salt, the parasite rate in the trial zone 
was 0.6%, this being due to two falciparum 
infections, one of a baby at the breast, the 
other of a group-up who had been living in 
the area for only three days. In a fresh trial 
made in November 1952 the parasite rate 
of the treated area was 0%, of the control 
area 3.7%. In January and May 1953, the 
parasite rates of the treated area were 0% and 
0.2% (a vivax infection of another baby at 
the breast), of the control area 6.1% and 
25.4%. 

In Maranhaéo, where transmission is 
brought about by A. tarsimaculatus (A. aqua- 
salis), the trial area had a population of 147, 
the neighbouring control area one of 163. 
Before the introduction of the chloroquinized 
salt, the parasite rate in the trial area was 
9.8%, in the control area 10.4%; 30 to 40 
days after the salt was introduced it was 1% 
in the trial area, 13.2% in the control area. 

Later field trials! confirmed the results 
obtained. Hospital trials were also conducted 
over a period of 21% years,? both to confirm 
the findings in the field and to determine the 
suitability of the amount of chloroquine 


1 Pinotti, M. et al. (1955) Rev. bras. Malar., 7, 5 
2 Pinotti, M. et al. (1955) Rev. bras. Malar., 7, 25 


added. Observations were made on the thera- 
peutic and suppressive action of the chloro- 
quinized salt, which was given in daily doses 
of 45 mg, 30 mg, 20 mg and 10 mg of chloro- 
quine base. Some of the patients had been 
naturally infected with Plasmodium vivax, 
P. malariae, and P. falciparum, and a group 
were inoculated with blood containing P. 
malariae or P. vivax, the total number of 
patients treated with each dosage being 32, 
20, 16, and 2 respectively. The first three 
dosages were sufficient to control fever and 
to eliminate the parasites from the blood; 
the fourth was not. Relapses, observed only 
in a few patients submitted to short inter- 
mittent periods of treatment to ascertain the 
time needed to cure the disease with the 
different dosages used, were rapidly controlled 
by resumption of treatment. Observations 
were also made on the toxicity of the drug 
in 5 patients, who were treated daily for a 
period of two years; and on the chloroquine 
concentration in the blood. 


Of particular interest was the ability of 
chloroquinized salt to suppress malaria in 
subjects inoculated intravenously with blood 
infected with P. vivax or P. malariae. A 
daily dose of 45 mg of chloroquine base 
was given to 29 subjects so inoculated. 
None contracted infection during the observa- 
tion period of 5 to 22 months, whereas 
20 controls inoculated in this way all deve- 
loped malaria. A daily dose of 30 mg was 
given to 8 subjects inoculated with P. mala- 
riae. None contracted the infection during 
a period of eight months in which they were 
under observation, but the 5 controls all 
did. Finally, a daily dose of 20 mg of chloro- 
quine base was given to 12 subjects inoculated 
with P. malariae; they did not develop 
malaria, but the 6 controls did. 

In these experiments the administration 
of medicated salt was started as a rule one 
week before inoculation, but of the patients 
on 20 mg daily 6 started medication on the 
day of inoculation. Medicated salt was given 
for periods varying from a minimum of a few 
days to a maximum of two years. The general 
conclusion reached was that 30 mg of 
chloroquine base daily provided a suitable 
dose. 
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Chloroquinized salt has been used success- 
fully in the north of Brazil, which has a high 
temperature and is very humid; in the south, 
which has a high humidity but a lower 
temperature; and in the centre, which has a 
high temperature but a relatively lower 
humidity. The mixture thus appears to 
retain its efficacy in the field in varying 
conditions of temperature and humidity, 
though it has been reported that it keeps well 
only if the relative humidity is less than 80%, 
leaching occurring with loss of uniformity if 
the humidity rises above this level. Service 
centres have been set up in Brazil, as a rule 
near salt warehouses or distributors, with an 
official in charge to look after the incoming 
chloroquine and the preparation and dis- 
tribution of the mixture. The equipment for 
the preparation of the mixture is simple, the 
process of preparation itself equally so. Salt 
can be tested for the presence of chloroquine 
by an easy iodine test, and urine analysed to 
make sure that chloroquinized salt is being 
consumed. 


Chloroquinized salt has been used in 
Brazil in other circumstances where spraying 
has failed. In the small island of Sao Fran- 
cisco, lying off the coast, DDT spraying had 
been effective in the inland plateau, but 
not on the coastal plains, where bromeliad 
growths abound. Bromeliads are large plants 
shaped like pineapple tops that grow on the 
trunks and branches of certain trees and hold 
a great deal of water which provides mosquitos 
with an ideal breeding place. The antimalaria 
staff tried to kill off the bromeliads by toxic 
sprays, which, however, destroyed other 
vegetation as well; by manual removal; or 
by felling the trees and replacing them with 
eucalyptus: all laborious, expensive, and not 
very successful methods. The results of using 
chloroquinized salt in this island have so far 
been good. 

In view of Pinotti’s favourable results and 
their possible implications for the world 
malaria eradication programme, WHO 
requested a group of research workers in 
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the United States to evaluate chloroquine and 
pyrimethamine in a drug-salt mixture under 
control conditions, using volunteers as test 
subjects.* Investigation showed that neither 
those preparing the food in which the 
mixture was used nor the test subjects noticed 
any difference in taste or appearance between 
ordinary salt and medicated salt. Chloroquine 
is bitter, however, unlike pyrimethamine, 
and if its concentration were greater than the 
amount used—which was sufficient to give 
a weekly dose of 300 mg base—the taste 
would become noticeable and the accept- 
ability of the salt decrease. The mixtures 
were stable under all conditions normally 
encountered in the preparation of food or 
in transport and storage. The effectiveness 
of a medicated salt obviously depends on 
adjustment of the concentration of the drug 
to the consumption of the salt, and the test 
subjects, judging from their urinary chloride 
excretion, varied considerably in their salt 
consumption. Nevertheless, even those who 
consumed small amounts of salt only, with 
commensurate amounts of drug, showed 
complete suppression of malaria, and those 
who consumed large amounts of salt showed 
no signs of toxicity. Although the test 
subjects were subjected to the bites of 
mosquitos infected with P. vivax on several 
occasions, suppression was complete, not 
only while they were on the medicated salt, 
but for 28-40 days afterwards. Controls not 
only became infected, but exhibited para- 
sitaemia for 13-15 days after exposure. The 
weekly dosage, either 300 mg chloroquine 
base or 25 mg pyrimethamine, was adjusted 
to the average weekly salt consumption, which 
was found to be 50 g. 

Medicated salt would thus appear to have 
a useful part to play in circumstances where 
other methods of malaria eradication en- 
counter difficulties. WHO is planning to 
assist several governments to prepare and 
distribute it in suitable areas on an experi- 
mental basis. 


"8 Bull. Wid Hlth Org., 1958, 19, 53 
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THE PREPARATION OF A NATIONAL MALARIA 
ERADICATION PROGRAMME 


A programme for the eradication of malaria 
cannot be drawn up in a country without a 
great deal of preliminary spadework. This 
is so even when an efficient malaria control 
scheme is in operation; where there is no 
malaria control scheme, or only a small one, 
the preparation of an eradication programme 
is correspondingly more difficult. The pro- 
gramme in Iraq may be taken as an illustra- 
tion of the complexity of the task. 

There are nearly 4 million people in Iraq 
who are exposed to infection from malaria. 
In 1947 a control programme was started by 
the Government in some urban areas. In 
1950 a WHO engineer was sent, at the 
Government’s request, to assist in operations 
against an impending outbreak of malaria 
after floods. In 1952 WHO and the Govern- 
ment signed an agreement on control, and 
the programme which had started in 1947 was 
expanded to include a demonstration area. 
Further spraying was carried out in 1953, 
and in 1954 operations were extended with 
WHO and UNICEF assistance, to cover the 
whole country. In 1955 a WHO malaria 
consultant and the WHO malaria adviser 
for the Eastern Mediterranean Region visited 
Iraq and recommended to the Government 
that eradication, not control, of malaria be 
made the goal of its efforts, in accordance 
with the Eighth World Health Assembly’s 
resolution on the subject (see page 342). 

In 1957, the Government of Iraq, WHO and 
UNICEF signed an agreement for a five-year 
plan of operations for a malaria eradication 
programme in Iraq. The objectives of the 
plan were: first, the eradication of malaria 
by residual spraying and other control 
measures to be continued until transmission 
had been interrupted for three consecutive 
years (and, when that was done, the imple- 
mentation of measures to prevent re-infec- 
tion); second, the establishment of a malaria 
eradication department to take full charge of 
the programme; and third, the creation of 


a regional malaria training centre, which 
would follow WHO policy in training mala- 
riologists, entomologists, sanitarians, and 
technicians to meet national requirements, 
and also train candidates from neighbouring - 
countries. 

To carry out this important, and expensive, 
national programme, the malaria eradication 
department was to have its own budget, 
administered by a representative malaria 
eradication board, acting on behalf of the 
Ministry of Health and presided over by 
the Minister of Health. The Board was to 
include representatives from the Ministries of 
Finance, Development and Agriculture, one 
from the Army Medical Corps, and a pro- 
minent medical man, and was to meet twice 
a year to review and approve the .general 
programme, which would be submitted by 
the Director-General of Endemic Diseases. 
Execution of this programme would be the 
responsibility of the Director-General, and 
he would have power to request local 
administrative and health authorities to 
collaborate. The programme would consist 
of detailed plans of operation for each of the 
districts into which the country is divided, 
prepared by the malaria eradication depart- 
ment in collaboration with the WHO malaria 
team. The WHO malariologist would act as 
senior adviser to the project, and contribute 
to the planning and to the evaluation of 
results. Other members of the WHO staff 
would assist in the eradication and training 
programmes. 

Under the malaria eradication department 
there would be 3 regional centres and 14 
sector offices, each with a staff comprising a 
sector chief, a sanitary assistant, clerks, a 
storekeeper, labourers, a pump repairer and 
a guard; and under the sector officers would 
be. the spraying teams, each comprising a 
team leader (a malaria inspector), and 5 spray- 
ing squads. The agreement provided for 
380 squads throughout the country, each 
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having a squad leader, 8 spraymen, 2 foremen 
and 4 labourers (a mixer, porters and a 
painter). The basis adopted was of one team 
per 50 000 or so population to be protected. 
Transport was to be provided for the teams, 
including two marsh boats for the area 
around Basra and Amara; and DDT was to 
be sprayed at the rate of 2 g of pure technical 
DDT per m?*. 

The spraying campaign each year would last 
for 60 days, beginning at different times in 
the north, centre and south of the country, 
and ending just before the beginning of the 
transmission season. Spraying would also be 
carried out in special areas where the people 
moved to summer huts. Larvicidal operations 
and treatment by drugs were not excluded, 
but were reserved for special cases. The agree- 
ment laid down a detailed time schedule 
for spraying operations as from January 1957 
on. In 1959, 1960 and 1961, spraying in 
areas sprayed since 1954, 1955 and 1956, 
respectively, would be discontinued where 
recommended, discontinuation depending on 
malariometric investigations and following 
criteria to be established by WHO. Epidemio- 
logical findings might modify the targets; if 
so, the schedule might also be modified, 
subject to the approval of the malaria 
eradication board. 

The epidemiological section of the malaria 
eradication department was to be streng- 
thened to carry out investigations before and 
after spraying of all the communities to be 
covered by the eradication programme. Four- 
teen epidemiological and entomological teams 
were organized in 1956, under the supervision 
of the three regional malaria eradication 
centres, to perform malariometric and ento- 
mological surveys which would provide data 
for the evaluation of the programme and for 
the decision when to discontinue spraying. 
The malaria eradication department was to 
organize a service in all districts to detect 
and treat all cases of malaria, whether indi- 
genous or imported. For that purpose 
malaria was to be made a notifiable disease. 
The various malaria eradication centres would 
be responsible for confirmation by microscopy 
of all cases reported, as well as for their 
treatment and epidemiological investigation, 
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and would also make periodical blood 
surveys of the fixed and nomadic population 
in order to assess progress in the eradication 
programme. Surveillance teams would be 
established before the spraying was dis- 
continued, in conformity with WHO pro- 
cedures, so as to detect imported cases. 

For at least the first two years of the 
programme WHO would, subject to the 
availability of funds, provide a malariologist, 
an entomologist, a sanitarian, and a labo- 
ratory technician, and the WHO regional 
sanitary engineer would help in the training 
programme and in the co-ordination of 
eradication measures along the frontiers. 
Subject to the same proviso, it would also 
grant two fellowships in 1959, one for a 
malaria officer to specialize in public health 
and tropical medicine, the other for an 
engineer to specialize in sanitary engineering. 
It would invite the Director-General of 
Endemic Diseases to attend conferences for 
the co-ordination of the programme with 
those of neighbouring countries. 

UNICEF would provide specified amounts 
of insecticide, transport, and supplies for 
1957 and 1958, and, after a study of the 
results achieved, recommend to its Exe- 
cutive Board a further allocation for 1959 
to 1961. 

The rest of the staff, materials, supplies, 
transport, equipment and local expenses, and 
the premises required, would be provided 
by the Government of Iraq, and were specified 
in the agreement. A quarterly progress 
report would be prepared for submission to 
the malaria eradication board, UNICEF, and 
WHO. Authority was given for the results 
of the campaign to be published nationally 
and internationally. Finally, the Government 
agreed to continue the surveillance pro- 
gramme, if needed, within the scope of its 
available resources, and pursue the develop- 
ment of rural health services after UNICEF 
and WHO assistance had ended. 

This programme, established with such care 
and detail, met with a setback shortly 
afterwards, in the form of the development of 
resistance to DDT by Anopheles stephensi in 
southern Iraq. In 1958, an addendum was 
accordingly made to the agreement, whereby 














ood 
tion 
tion 
| be 
dis- 
pro- 


the 
the 
gist, 
abo- 
onal 
ning 
of 
iers. 
also 
ra 
alth 
an 
ring. 
of 

; for 
with 


unts 
for 
the 
Exe- 
1959 


lies, 
and 
ided 
ified 
sreSS 
n to 
and 
sults 
ally 
nent 
pro- 
f its 
lop- 
CEF 


care 
ortly 
it of 
si in 
was 
reby 











WHO was to supply staff for the investigation 
of this resistance. Two WHO technicians 
would work in an experimental station to be 
set up in southern Iraq, and a WHO entomo- 
logist would co-ordinate the station’s activities 
with those of other stations in the A. stephensi 
area in a neighbouring country. The WHO 
team would work in close collaboration with 
the malaria eradication department, under 
the supervision of the senior WHO malaria 
adviser. WHO would also provide a malario- 
logist for six months to assist the senior WHO 
malaria adviser, particularly in the evaluation 
of operations, the planning of programmes 
dealing with epidemiological investigations 
and other special problems, and the training 
of national staff. The Government of Iraq 
would provide facilities for this staff. WHO 
also agreed to provide two inter-regional 
fellowships to enable professional staff of 
the malaria eradication department to study 
abroad. 

The task of preparing a national malaria 
eradication programme is thus both com- 
plicated and lengthy, involving minute calcul- 
ations about the amount of staff, transport, 


MALARIA IN 


During the nineteenth century and the 
early part of the twentieth, malaria was one 
of the main endemic diseases in Russia, 
occurring throughout the country but being 
particularly prevalent in the Caucasus, in 
Transcaucasia, in Central Asia, and along 
the lower Volga. The annual mortality in 
the garrisons stationed during the latter part 
of the nineteenth century along the northern 
shore of the Black Sea and near the Persian 
frontier amounted to as much as 25%. It 
was estimated that 5000000 people were 
affected annually in the years 1890-1900, and 
at least 3500000 during the First World 
War. In the wake of that war, the huge 
movements of population that took place, 


* Condensed from an article by Dr. L. J. Bruce-Chwatt, Chief, 
Planning, Division of Malaria Eradication, WHO, to be published 
in a forthcoming number of the Bulletin of the World Health 
Organization 


equipment, and supplies needed over a long 
period, forecasts of the sums to be disbursed 
on salaries, goods, maintenance of transport, 
and a hundred and one other things—assess- 
ment of the length of time that must be 
allotted to this or that piece of work, enquiries 
and estimates from any or all of a large 
number of different departments, creation 
and staffing of an entirely new organization, 
and endless discussions and negotiations. 
with large numbers of people. If this is so 
in Iraq where less than 4 million people are 
exposed to malaria, it requires little effort 
of the imagination to realize how gigantic 
the task is in the rest of the world where more 
than 1100 million people are still exposed 
to the disease. 

Inevitably a malaria eradication pro- 
gramme of such proportions will involve a 
great deal of expenditure, but, as the WHO 
pamphlet entitled Malaria Eradication: A 
Plea for Health says: “ The capital invested 
in eradication programmes will be regained 
in a few years and once eradication is achieved 
the world community as a whole, richer and 
poorer members, will benefit.” 


THE USSR * 


and the general lowering of economic and 
social standards, led to the greatest malaria 
epidemic of modern times in Europe, which 
ravaged a large part of the USSR in 1922- 
1923. There were 600000 fatal cases of 
malaria in each year, and in parts of Central 
Asia, the Caucasus and the Volga basin 
75-100% of the population were infected. 
One report claimed that not less than 
12 000 000 cases were involved. 

In the early twenties an Institute of Pro- 
tozoology and Chemotherapy (now the 
Institute of Malaria, Medical Parasitology, 
and Helminthology) was set up in Moscow, 
and rural antimalaria stations were created 
in growing numbers. By 1930 the situation 
had improved: public health measures in 
general, and malaria control in particular, 
were more widely undertaken and better 
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executed, and institutes of tropical medicine 
had been established in a number of places. 
Apart from 1934-1936, when there was a 
temporary increase, especially in Central 
Asia and the Caucasus, the morbidity rate 
for malaria fell gradually year by year, until 
in 1939 it was the lowest that had ever been 
recorded in the USSR. The Second World 
War caused a temporary setback; there was, 
almost inevitably, a great increase in the 
number of cases in the devastated areas, 
particularly in the Ukraine and Byelorussia. 

In the post-war years public health services 
were reorganized and malaria control tight- 
ened up. The morbidity decreased from 222 
per 10 000 in 1940 to 39 per 10000 in 1950. 
In 1951 a national antimalaria programme 
was included in the Five-Year Plan, with 
striking results: whereas in 1952 the number 
of cases of malaria in the USSR had been 
183 603, in 1958 it was 4678. In 1952 the 
concept of elimination of malaria as a mass 
disease was adopted, and by 1955 it had 
become obvious that total eradication could 
be achieved by 1960. 


Research organizations and publications on 
malaria 


The principal malaria research institute 
is the Ministry of Health Institute of Malaria, 
Medical Parasitology, and Helminthology, 
but there are eleven other research institutes 
of health or tropical medicine throughout 
the country, as well as many others doing 
work connected with malaria. Research on 
medical entomology is carried out at the 
Institute of Zoology of the USSR Academy 
of Science and at various other places. 

Most papers on malaria appear in the 
journal Meditzinskaya Parasitiologia i Para- 
sitarnye Bolezni (Medical Parasitology and 
Parasitic Diseases), which is published in 
Moscow every other month. It often pub- 
lishes comprehensive reviews of recent work 
done outside the Soviet Union on specific 
problems. Papers on malaria vectors are 
usually published in either Entomologishes- 
koye obozrenye (Entomological Review) or 
Zoologicheskiy zhurnal (Zoological Journal), 
and those on insecticides mainly, but not 


exclusively, in Gigiena i sanitaria (Hygiene 
and Sanitary Engineering); they may also 
appear in Farmakologia i toksikologia (Phar- 
macology and Toxicology), Voyenno medicin- 
skiy zhurnal (Journal of Military Medicine), 
or Zhurnal microbiologii, epidemiologii i 
immunologii (Journal of Microbiology, Epi- 
demiology, and Immunology). 


Parasitology and epidemiology 


Plasmodium falciparum has been recorded 
mainly in Central Asia, Transcaucasia, the 
south of the Ukraine, and along the lower 
Volga. Small foci have also been found in 
Central Russia, and sporadic cases of falci- 
parum malaria have even been recorded 
occasionally in North Russia, as far north as 
Archangel. Quartan malaria has been found 
in some regions of the Azerbaijan republic, 
on the shores of the Black Sea, and in the 
Volga delta. Vivax malaria used to occur 
in all the remaining malarious areas of the 
USSR. Two sub-species of P. vivax were 
distinguished: the southern, P. vivax vivax, 
with a short incubation period of 14-20 days, 
and the northern, P. vivax hibernans, with 
a long incubation period of several months. 

In the northern and central parts of the 
Soviet Union, vectors infected before hibern- 
ation die out before they become infective in 
the spring. The principal part is played by 
the first generation of mosquitos after 
hibernation, which takes its first flight in 
May or June and is usually the only one 
responsible for the transmission of malaria, 
although during exceptionally long and 
warm summers the second generation may 
also be of importance. In the south, on the 
other hand, transmission extends over several 
months (with a peak in July and August), and 
over several generations of mosquitos. In 
Central Asia there is a main spring vector 
and one or two summer vectors. 

New cases of vivax malaria with a short 
incubation period appear mainly during the 
third quarter of the year (in the south as late 
as. November); new cases of the form with 
a long incubation period, and delayed relapses 
of the form with a short incubation period, 
appear mainly during the second quarter 
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(occasionally at the beginning of the third) 
of the calendar year following that of the 
year of infection. On the other hand relap- 
ses of the form with a long incubation 
period are seen usually within three months 
of the primary attack or during the third 
quarter. 

Malaria morbidity in the USSR can be 
classified into three types: northern, southern, 
and biphasic. The northern type usually 
shows a single high peak in May or June, and 
represents primary attacks of the form of 
vivax malaria with a long incubation period. 
The southern type shows a main peak in 
August or September, with perhaps a minor 
peak in the spring. The main peak is com- 
posed of cases of the vivax malaria with a 
short incubation period and of cases of 
falciparum malaria; the spring peak of 
relapses of vivax malaria from the previous 
year and of a small number of cases of the 
vivax malaria with a long incubation period. 
The biphasic curve seen in various places 
shows two peaks—one in May-June that 
is due to cases of the vivax malaria with a 
long incubation period and relapses of cases 
of the vivax malaria with a short incubation 
period; the other, generally seen in August, 
due to new cases of vivax and falciparum 
malaria and to some belated cases of the 
vivax malaria with a long incubation period. 

Soviet malariologists emphasize the uneven 
focal distribution of malaria in their country, 
and the importance of local climatic and 
hydrographical conditions on its prevalence. 

The transmission season is defined as the 
whole period during which vectors are 
infective from feeds obtained during the 
calendar year. This definition discounts the 
possibility of a vector’s carrying infection 
over the period of hibernation. In the north 
the duration of the transmission season is 
limited to 1-14% months (June-July), and in 
the centre to 2-24 months (June-August), 
while in the south it is as much as 5-6 months 
(April-September). According to one author- 
ity, in the north two-thirds of infections used 
to be contracted in July and one-third in 
August, but, because of the presence of the 
form of vivax malaria with a long incubation 
period, the number of cases does not increase 
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until the next May. Thus in 1948 one-sixth 
of all cases in the north-central part of the 
Soviet Union were infected in June, one- 
half in July, and one-third in August. The 
situation has obviously changed as a result 
of antimalaria measures. 


Entomology 


Some methods employed in the Soviet 
Union for collecting adult mosquitos are 
of interest. The density of the vector is 
assessed in capture stations, which usually 
number 10-15 per village. Mosquitos are 
collected by pyrethrum’ spray catch or by 
hand, in which case either test-tubes or 
various suction devices are used, or, in one 
method, a small cage with a sleeve fitted 
with a wide glass tube. For the outdoor 
collection of biting Diptera and the quanti- 
tative assessment of their density and biting 
rate, net traps of various designs and sizes 
are used. 

Six species of Anopheles have been recorded 
in the USSR. They are: the A. maculipennis 
complex, which is present throughout the 
whole country; A. superpictus, which is an 
important vector of malaria in the Central 
Asian republics, in the Caucasus, and on the 
shores of the Black and Caspian Seas; 
A. pulcherrimus, which is common in several 
regions of Central Asia and Transcaucasia; 
A. hyrcanus, which is widespread in the 
Altai area, near the mouths of the Ural and 
Volga rivers, in Moldavia, in Central Asia, 
and in the Caucasus, and is the only vector 
of malaria in the far east of the USSR; 
A. bifurcatus, which is common in the Euro- 
pean part of the USSR, in western Siberia, 
in the Caucasus, and in Central Asia (it is 
not a vector of malaria as a rule, but in the 
foothills of the. Caucasus and in Central 
Asia may play some part in transmission); 
and A. plumbeus, which has been recorded 
in the North Caucasus and elsewhere, and 
may, in exceptional conditions, become a 
temporary vector of malaria. A. maculipennis 
and A. superpictus are considered to be the 
principal endophilic vectors. The remaining 
four are exophilic, found mainly out-of- 
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doors and only exceptionally in human 
dwellings or cattle sheds. Special monographs 
on malaria vectors in Transcaucasia and 
Central Asia have been produced. 

The physiology and behaviour of malaria 
vectors have been the subject of careful 
study. One author found that 90-92.5% of 
anophelines die during the aquatic stage of 
their development. Nevertheless, the total 
number of those surviving to adulthood can 
be huge: in areas where the transmission 
season is not more than two to three months 
long, one hectare (2.47 acres, 11960 sq. 
yards) of water surface produces 1-2 million 
adult mosquitos per season. In areas where 
the transmission season is longer, the figure 
can obviously be much greater. 

The longevity of malaria vectors and its 
relationship to infectivity have been studied 
by Soviet entomologists and epidemiologists 
for several years, with results of great 
interest. The physiological age of insect 
vectors is often the best criterion of the 
efficacy of control, and indeed, it is held that 
the rational planning of antimalaria measures 
requires knowledge, not only of the general 
biology of the vector, but also of its longevity, 
or at least of the number of blood feeds it 
has taken. As early as 1903 it was pointed 
out that a study of the ovaries of the female 
would probably furnish the most promising 
method of age grouping. In 1947-1948 Polo- 
vodova found that each oviposition left a 
dilatation in the follicular tube of the ova- 
riole, the number of dilatations corresponding 
to the number of gonotrophic cycles and 
giving a direct indication of the physiological 
age. It was subsequently shown that each 
dilatation is formed by the contraction of the 
ruptured follicular sac left by the mature 
egg after its passage from the site of growth 
and differentiation into the oviduct prior 
to expulsion. The technique of age-grouping 
based on the number of follicular dilatations 
is not unduly difficult in A. maculipennis, and 
is much used in the Soviet Union. 

These discoveries enable the physiological 
age at which the mosquito becomes poten- 
tially dangerous, and the mean physiological 
age of a vector population, to be determined. 
The mosquito can be infected during any of 


the gonotrophic cycles, and the epidemiolog- 
ical importance of each individual increases 
with age, as the chance of contact between 
vector, source of infection, and new victim 
rises correspondingly. In nature, A. maculi- 
pennis may undergo up to thirteen gono- 
trophic cycles. 

The value of spraying with residual insect- 
icides can be assessed from the mean phy- 
siological age of the vector population. 
Given efficient spraying of the area and an- 
active residual deposit, anopheline females 
which have undergone more than one or two 
gonotrophic cycles should be virtually absent. 
Any increase in the mean physiological age, 
on the other hand, indicates that the measures 
applied are insufficient to interrupt trans- 
mission. These methods of entomological 
assessment have been used in various parts 
of the USSR, not only for mosquitos, 
but also for houseflies and other insects. 


Clinical aspects and pathology 


Soviet authors believe that sporozoites, but 
not schizonts, of vivax malaria can cross the 
placenta into the foetal liver and cause 
malaria in the new-born. During delivery, 
too, direct transplacental contact may ‘occur 
between the maternal blood and the blood of 
the baby, so making intrapartum infections 
possible. 

The clinical periodicity of vivax infections 
has been the subject of study. In the form 
with a short incubation period the primary 
attack occurs within 14-21 days, usually in 
late summer; this is followed by the first 
series of relapses in the spring or summer 
of the next year, and by the second series 
of relapses in the spring of the following 
year. In the form with the long incubation 
period the primary attack occurs in the spring, 
or some 8-I11 months after the infective 
bite; this is followed in the spring of the 
subsequent year by a series of relapses. 

One of the most interesting clinical pictures 
described is fulminant tertian malaria, which 
was previously not uncommon in certain 
areas but is now exceedingly rare. It was 
usually seen in the spring, mainly, but 
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not entirely, in children of 4-15 years of age, 
the majority of whom had previously 
suffered from malaria. Generally the fulmin- 
ant attack was preceded by a rigor and 
accompanied by intense headache and vomit- 
ing; and it was followed by coma, convulsions, 
and death. Schizonts of P. vivax were found 
in the blood and in smears from internal 
organs. At autopsy the picture was one of 
cerebral oedema, enlargement of the spleen 
and liver, and pulmonary oedema. Soviet 
authors regard cerebral oedema as an allergic 
reaction of the central nervous system to 
decomposition products of the malaria 
parasites. } 


Chemotherapy 


Chemotherapy plays a most important part, 
not only in the individual treatment of, but 
also in the general campaign against, malaria 
in the USSR. In all the early control schemes, 
and in the more recent eradication pro- 
grammes, the value of chemotherapy has 
been fully recognized. Antimalarial drugs 
have never been regarded as merely auxiliary 
methods. Indeed, it seems that chemotherapy 
has often been given more emphasis than 
the residual insecticides, since the system in 
use of treatment and follow-up of individual 
cases offers unique possibilities of attacking 
the infected and infective human reservoir. 

Quinine, used widely until the early thirties, 
is now employed only exceptionally. Plasmo- 
cide, the first synthetic antimalarial drug 
produced in the USSR (in 1931), was much 
used until 1958, especially in combination 
with other drugs. It is an 8-aminoquinoline 
of the same general group as plasmoquine 
or pamaquine, but more closely related to 
rhodoquine. It has now been replaced by 
quinocide. 

Acriquine was synthesized in the USSR in 
1933, and is still very widely used. Bigumal 
(=proguanil) was synthesized in the USSR 
in 1947. Its therapeutic value in falciparum 
malaria is much emphasized, while its pro- 
phylactic and sporontocidal effect is made 
full use of in malaria eradication programmes. 
Cycloquine (=chloroquine) was_ recently 
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synthesized and tried out with good results, 
but does not seem to be widely used. Chlori- 
dine (=pyrimethamine) was synthesized in 
1953, and is used in the form either of a base 
or a hydrochloride, for the treatment and 
individual prophylaxis of malaria and for 
its sporontocidal effects. 

Quinocide, another Soviet 8-aminoqui- 
noline compound, was synthesized in 1952. 
It is a structural isomer of primaquine, the 
only difference between the two drugs being 
in the position of the methyl group in the side 
chain. Much emphasis is placed on the 
anti-relapse value of this drug in the form of 
vivax malaria with a long incubation period, 
and on its probable sporontocidal effect. 

Combinations of various antimalarials have 
always been very popular in the USSR. 

The greatest attention is paid to cutting 
relapses short and to the prevention of 
secondary cases. Antimalarial drugs are 
administered by the medical and paramedical 
personnel of a very wide network of hospitals, 
polyclinics, health centres, dispensaries, anti- 
malaria stations, factory medical units, etc., 
on the basis of early diagnosis, reliable 
notification, careful records, and regular 
surveillance by house, school or factory visits, 
or by the periodical summoning of former 
patients to dispensaries or health centres. 
All patients are repeatedly and emphatically 
reminded of the importance of reporting any 
clinical symptoms even remotely resembling 
those of malaria. 

There are three types of chemoprophylaxis 
in use. First, there is individual chemo- 
prophylaxis, based on the administration to 
the whole population exposed to malaria 
of two tablets of bigumal or acriquine once 
a week during the transmission season. It has 
been confirmed that in the form of vivax 
malaria with a long incubation period bi- 
gumal delays the primary attack. In the 
form with a short incubation period the 
primary attack is prevented, but relapses are 
not. Since 1952 chloridine has been given 
once a week in some areas with very good 
results and, more recently, cycloquine has 
been used. Individual prophylaxis is now less 
common, because of the general decrease 
of malaria in the USSR. 
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Second, there is collective prophylaxis, 
which concentrates on the prevention of 
relapses and of subsequent infection of vectors 
by carriers. Ten days after the completion of 
schizontocidal treatment of the acute attack 
each case of malaria undergoes anti-relapse 
treatment. Subsequently, during the trans- 
mission season, each of these cases is given 
gametocidal and sporontocidal drugs, gen- 
erally in the form of two tablets of acriquine 
with plasmocide, or bigumal with plasmocide, 
for two days every week. The introduction 
of quinocide has changed this regime, and 
those who, after treatment for acute malaria, 
have had a full course of anti-relapse treatment 
with this drug do not undergo further treat- 
ment. 

Third, there is the pre-epidemic chemo- 
prophylaxis carried out in the north of the 
USSR, where the form of vivax malaria with 
a long incubation period is common. In this 
area attacks of malaria may be expected in 
the spring and can be prevented by bigumal 
or acriquine, alone or with plasmocide, at 
the dosages given for collective prophylaxis. 
Recently quinocide has also been given 2-3 
weeks before the time the epidemic is expected. 

The duration of the follow-up of malaria 
cases depends on the type of infection: for 
falciparum malaria it is one year, for vivax 
malaria two, and for quartan malaria three. 
During the first ca’endar year the patient has 
a course of treatment followed by anti-relapse 
collective prophylaxis, which begins ten days 
later and lasts throughout the transmission 
season. During that period (June to August 
or September) he is examined by the medical 
unit once a month, and during the rest of the 
year once a quarter. For clinical relapse or 
asymptomatic parasitaemia, focal insecticide 
spraying of his house and those of his 
neighbours will be carried out. During the 
second year the same schedule is applied, 
with special attention to anti-relapse treatment 
of the form of vivax malaria with a long 
incubation period. 


General anti-mosquito measures 


Houses are equipped with mosquito-proof 
screens and mosquito nets are used in several 


areas of the country. In these localities 
Shelters for domestic animals are so sited 
as to take advantage of the possible zoophilic 
habits of the mosquitos. Repellents, too, of 
which dimethyl phthalate is the most popular, 
have also been used, with varying success. 
Wide-mesh netting impregnated with naph- 
thaline and phenol compounds was intro- 
duced in 1939. The value of this method was 
greatly increased when dimethyl phthalate 
and dibutyl phthalate jellies became available. 
These impregnated nets are known in the 
USSR as Pavlovsky’s nets. 

Mosquito control measures in the Soviet 
Union are both comprehensive and widely 
applied. The classical methods of drainage, 
filling, intermittent drying, naturalistic control, 
afforestation and water management are in 
active use. The larvivorous fish Gambusia 
affinis was brought from Italy in 1925 and 
used in certain areas with conspicuous success. 
Larvicidal methods have decreased in impor- 
tance, but are still widely used in urban areas 
near large mosquito breeding places. These 
methods do not greatly differ from those used 
elsewhere in the world. Two types of larvi- 
cidal oil are employed, and applied by various 
methods. Various larvicidal dusts are also 
used, some as suspensions in a mixture of 
kerosene, water, and soap. The dusting and 
spraying equipment is very varied. 

Space spraying is carried out in areas where 
there are many winged pests. In houses 
pyrethrum solutions are used, and fumigant 
candles made of pyrethrum dust, sawdust, 
saltpetre, starch, and water are also employed. 
For large-scale treatment, aerial spraying is 
carried out, or DDT and pyrethrum aerosols 
are dispersed at ground level from liquid 
concentrates, or released by fumigation. 

DDT and BHC fumigant canisters and 
candles are now being increasingly used for 
the control of mosquitos and other pests. 
Candles are used mainly for indoor fumiga- 
tion, and are sufficient for one medium-sized 
room; canisters, which are larger, burn for 
twenty minutes, and are much used for 
the treatment of warehouses and the like, as 
well as for outdoor fumigation. An interesting 
method is the indoor use of fumigant paper, 
prepared by impregnating blotting paper with 


373 








a solution of saltpetre and a 25% solution 
of DDT or BHC. The dried paper is hung 
on wires and burnt. 

Dusting and spraying of insecticides from 
the air have been carried out on a large 
scale since 1929. The area treated annually 
during the past years has averaged 3-4 million 
hectares (7.5-10 million acres). Entomologists 
and their staff prepare the plans for aerial 
insecticide dispersion and check the results. 
The use of helicopters is now coming in. 

DDT and BHC have been used on a vast 
scale since 1950, as wettable powders, dusts, 
emulsions, and pastes, and considerable 
quantities are now being produced. A number 
of chlorinated insecticides, heterocyclic carba- 
mates, and many organo-phosphorus insec- 
ticides are being tested. 

DDT is used for residual spraying of human 
dwellings, while BHC is generally preferred 
for cattle sheds, stalls, and other unoccupied 
premises. Home-made whitewash containing 
5% BHC or 10% DDT is used in some areas, 
as it has been shown that there is little 
decomposition of DDT in ordinary white- 
wash. The duration of the residual effect of 
BHC being much shorter than that of DDT, 
the official manual advises that spraying 
with BHC be repeated every 1-114 months, if 
necessary. The duration of the residual 
effect of DDT depends naturally on climatic 
conditions, but is stated to be several weeks 
in the south, and several months in the centre 
and north. In some parts of the USSR DDT 
deposits have indeed been found to remain 
active for 12-14 months. Only one DDT 
spraying a year is carried out in the USSR as 
a rule, though sometimes two are needed in 
the south. 

Three methods of residual spraying are 
used. The first, the method of complete 
coverage, is used in all highly malarious 
rural areas, or in localities where the anophe- 
line density is high and the risk of introduction 
of malaria by immigrants considerable. 
Complete coverage includes not only human 
dwellings but also all outhouses. The second, 
barrier spraying, is employed in some urban 
areas near large mosquito breeding grounds, 
and the width of the sprayed zone depends 
on local conditions. With the decrease of 
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malaria morbidity during recent years the 
third method, focal spraying, has become 
much more common, and is used for the 
treatment of a group of houses whenever a case 
of malaria is discovered during surveillance. 

When exophilic vectors are thought to be 
involved, residual spraying may also be 
carried out outside inhabited houses, under 
the eaves, in caves, around trees and bushes, 
and elsewhere. 

Spraying of cattle and domestic animals in 
areas where a vector shows zoophilic ten- 
dencies was tried out on a small scale in 1948, 
and has been widely used by at least one 
malariologist since 1952. The method, which 
has given good results in some areas, is 
particularly valuable where there is a silkworm 
industry, its main drawback being the short 
duration (about ten days) of the residual 
effect. 

Spraying is carried out by squads of 4-6 
spraymen under a supervisor, equipped with 
various types of spraying equipment. Large- 
scale spraying is normally carried out by 
regional, provincial, district, and urban 
health centres, which have a permanent 
spraying staff and transport. Non-medical 
organizations are usually requested to assist 
with transport. 


Resistance 


No resistance of mosquitos in general, or 
of anophelines in particular, to insecticides 
has been reported from the USSR. References 
to resistance, indeed, are surprisingly few in 
the literature. Resistance of houseflies to 
DDT and BHC was recorded some years ago, 
and a technical meeting on the problem was 
held in 1957 at the Moscow Institute of 
Malaria, Medical Parasitology, and Helmin- 
thology. The meeting agreed that the problems 
of arthropod resistance to insecticides should 
receive more attention, recommended a 
co-ordinating centre for studies on resistance, 
and drew up a programme of research. 

A recent book discusses briefly the problem 
of resistance to chlorinated hydrocarbons, 
and notes that the results obtained disagree 
with recent foreign work on the inheritance 
of the resistant gene. Soviet authors claim 
that acquired characteristics are inheritable, 
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and that the inheritance of specific resistance 
follows this pattern. 

The susceptibility of mosquitos to insec- 
ticides depends on the gonotrophic cycle, 
freshly fed females being less susceptible, 
the most susceptible being those on the wing 
after hibernation. The period of relatively 
high tolerance coincides with the diapause. 


Eradication 


A comprehensive programme for the 
elimination of malaria as a mass disease from 
the USSR was prepared in 1949, when 
residual insecticides began to be widely 
used, and was adopted in 1951. It has been 
carried out with an impressive drive and 
determination that could not have been 
possible without adequate medical, scientific, 
and auxiliary personnel. In 1956 no less 
than 2 780000 persons, or about 1.3% of 
the entire population, worked in one capacity 
or another in the field of public health; there 
was therefore no shortage of staff for malaria 
elimination. 

From the outset the programme was based 
on the existing wide network of dispensaries, 
health centres, polyclinics, and the like. 
Notification of cases of malaria had been 
compulsory in some parts of the country 
ever since 1921. It was extended to other 
areas in 1947-1948, and registration of cases, 
made a much more stringent procedure, has 
covered the whole of the country since 1951. 
A comprehensive training programme was 
put into effect. In addition to chemotherapy 
and spraying, other available methods of 
control were pressed into use, technical 
guidance being given by the Institute of 
Malaria, Medical Parasitology, and Helmin- 
thology and by the regional institutes. An 
outstanding characteristic of the whole 
programme is the careful planning of anti- 
malaria measures in relation to both general 
and specific economic and social develop- 
ment. Public health education has received 
much emphasis, and is carried out by the 
available and well-tried methods of meetings, 
discussion groups, pamphlets, posters, and 
films. 

The eradication programme is now directed 
by the Division of Communicable Diseases 


of the Department of Public Health and 
Communicable Diseases of the Ministry of 
Health, whereas until recently the Ministry, 
and the corresponding ministries of the 
republics, each had a special malaria division. 
The Division of Communicable Diseases, 
advised by the Institute of Malaria, is 
responsible for administration and technical 
planning and for the training of personnel. 
The epidemiological follow-up of cases of 
malaria is organized jointly with the Division 
of Medicine of the Ministry of Health; 
the organization of research is vested in the 
Institute of Malaria and the regional ins- 
titutes; and public health education is 
organized by the Institute of Health Education 
of the Ministry of Health. The antimalaria 
stations, which used to be linked with the 
general national health service and with the 
medical service of railways and waterways, 
have mostly been merged into the general 
public health units. There were 2150 of 
these stations in 1952 and 2000 in 1954. 

On the basis of general directives sent out 
by the Ministry of Health, the planning of 
antimalaria measures within each district is 
done by the district medical unit, with the 
advice of the corresponding health centre. 
A preliminary survey is carried out by the 
village medical and health unit and the district 
health unit. This plan is submitted to the 
regional health centre, which adopts it after 
consultation with local collective farming 
units or industrial organizations. After 
approval by the regional health department, 
the plan is submitted to the executive board 
of the region and then to the provincial health 
department, which consolidates the pro- 
gramme for the whole province. 

The medical follow-up and drug adminis- 
tration are carried out by the hospitals, 
polyclinics, dispensaries and other health 
units. Small-scale insecticidal measures 
are carried out by local health units, 
with the co-operation of other health organ- 
izations if necessary. Large-scale spraying 
is always carried out by the district health 
centre. 

Much attention is paid to the blood 
examination of all fever cases reporting for 
medical attention. Medical and paramedical 
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personnel are often reminded of the possibility 
of malaria in cases of obscure fever, and the 
population is encouraged to go to medical 
aid centres for the diagnosis and treatment of 
even minor aliments. All overt cases of 
malaria and all persons found to be positive 
for malaria are registered. These registrations 
are sent monthly to the provincial health 
authority. 

In addition to passive surveillance of this 
kind, there is active surveillance during the 
transmission season in all areas where malaria 
used to be common. It is carried out by 
district health visitors or voluntary drug 
distributors, visits being made every five or 
ten days, according to the size of the district. 
All local inhabitants or visitors with fever 
or vague general symptoms have their blood 
examined for malaria parasites, but no 
immediate treatment is given. This work is 
often carried out by non-medical personnel, 
such as members of the Red Cross. Mass 
surveys of the population are also occa- 
sionally carried out. Some surveys cover 
individuals who are known to have had 
malaria during previous years, who have had 
undiagnosed fevers, or have come from mala- 
rious areas; but in smaller localities the whole 
population is examined. 

The results of this intensive programme 
have been spectacular. In the largest admin- 
istrative unit, the Russian Socialist Federated 
Soviet Republic, the trend of morbidity can 
be assessed by taking the 1940 figures as 100 %. 
After a peak of 103% in 1945, the percentage 
fell to 55 in 1948, to 42 in 1949, to 19 in 1950, 
to 8 in 1951, to 4 in 1952, to 1.5 in 1954, 
and to 0.25 in 1956. 

According to recent information supplied 
to WHO, the total number of cases of malaria 
in the USSR was 5097 in 1957 (3652 primary 
infections and 1445 relapses) and 4678 in 
1958 (this figure is provisional). 

The figure of 10 cases of malaria per 10 000 
population was accepted as the limit above 
which malaria was regarded as a mass disease. 
According to this criterion malaria was 
eliminated as a mass disease from wide areas 
of the USSR about five years ago. 

In 1955 the Ministry of Health prepared 
a plan for the complete eradication of 
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malaria by 1960. A number of specialists 
were sent on detachment to some difficult 
areas, and two regional technical meetings 
on eradication were held in 1956-1957. 

It would be justifiable to say that eradica- 
tion has already been, or is about to be, 
attained in 88% of the total potentially 
malarious area of the USSR. This undeniable 
success has been attributed to three simul- 
taneously executed measures which are given 
in the order of importance attributed to them: 
first, the early diagnosis of individual cases 
of the disease, intensive treatment, and a 
careful follow-up of each case for not less 
than two years; second, the use of residual 
insecticides for the total coverage of an area, 
or for either barrier, village, or focal spray- 
ing; and third, the widespread prevention of 
mosquito breeding by the use of all available 
methods. 

Plans have been outlined for the post- 
eradication period 1959-1965. Attention will 
be concentrated on preventing the intro- 
duction of malaria from outside, and on 
improving mosquito control, preferably by 
antilarval measures. New methods are to 
be developed for the early recognition of 
symptomless parasite carriers, anti-relapse 
treatment is to be improved, better measures 
of preventing epidemics from imported cases 
sought, the development of old and new 
insecticides encouraged, insecticidal methods 
adapted for use in areas with silkworm 
industries, and the study of the epidemiology 
and eradication of malaria in other countries 
encouraged. 

Active surveillance is satisfactory only if 
every inhabited area can be visited not less 
than three times a month. This might be 
difficult in some circumstances, and it has 
been argued that there is a good case for 
special squads to improve local surveillance 
activities and to develop new methods of 
discovering, not only all the clinical cases of 
malaria, but also—and this is even more 
important—asymptomatic carriers. The noti- 
fication of a case of malaria should not be 
accepted unless the diagnosis is based on a 
positive blood examination, and each proved 
case of malaria should undergo a full 
epidemiological investigation by a specialist. 
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INTERNATIONAL WORK IN HEALTH STATISTICS, 1948-1958 * 


4. Improvement of national statistics 


It is one thing for a heterogenous collection 
of countries, ranging from the highly to the 
poorly developed, to agree on international 
regulations or recommendations in vital and 
health statistics; it is quite another for these 
countries to set their statistical houses in 
order by improving their existing systems 
or by creating new statistical services. WHO 
has sought to help countries in developing 
their statistical services by a programme of 
advice, by co-operative action on a national, 
regional or international scale, and by 
promoting education and training. Advisers 
in statistics have been appointed to WHO’s 
regional offices; the establishment of national 
committees on vital and health statistics has 
been encouraged; WHO centres for the 
classification of diseases have been created; 
fellowships in health statistics have been 
awarded; and seminars and training centres 
on vital and health statistics have been 
conducted, in conjunction with the United 
Nations and the governments of the coun- 
tries concerned. WHO has also endeavoured 
to co-operate with other bodies, international, 
national, governmental or non-governmental, 
interested in furthering health statistics. 


National committees on vital and health 
statistics 


The idea of national committees was 
mooted at the International Conference for 
the Sixth Decennial Revision of the Inter- 
national Lists of Diseases and Causes of 
Death in 1948. The Conference recommended 
that governments should set them up, in 
order to co-ordinate statistical activities 
within each country and to serve as a link 
between national statistical organizations 
and WHO. Such committees, it was con- 


* For the first three parts of this account of WHO’s work in 
international health statistics, see: WHO Chronicle, 1959, 13, 
67, 214, 253. 
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sidered, could also study statistical problems 
of public health importance and make the 
results of their investigations available to 
WHO, thus providing it with valuable 
information on national points of view. 
Where national co-ordinating bodies already 
existed, as they did in a few countries, they 
could take over these functions as an addition 
to those they already had. 


By 1958, 35 national committees had been 
created, while others were in the process 
of being created. WHO Headquarters in 
Geneva keeps in close touch with them, both 
to facilitate the exchange of information 
between them and to bring a variety of mate- 
rial to their attention, and, through them, to 
the attention of other interested organizations. 
The WHO Expert Committee on Health 
Statistics has referred specific problems to 
them—such as the development of a statistical 
classification of operations and anaesthetic 
procedures, the classification of foetal deaths 
when more than one cause is stated on the 
death certificate, the terms and definitions 
used in connexion with morbidity statistics, 
and the study of the accuracy of diagnoses 
on death certificates, with special reference 
to cancer. 

The idea behind these national committees 
was that they should bring together in each 
country representatives of the administrative 
services interested in vital and health statis- 
tics. Duplication of activities sometimes 
occurs among different government agencies, 
or there is uncertainty of responsibility, to 
the detriment of the country’s statistics as a 
whole. It was felt that if representatives met 
periodically a spirit of co-operation would 
be generated and statistics would come to be 
seen, not as the exclusive preserve of one or 
other department, but as a subject in which 
all were interested and to which all could 
make a contribution. There were no hard 
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and fast rules laid down about composition 
or meetings: some committees meet regularly, 
some not, and the numbers attending depend 
on conditions in the country. Some commit- 
tees have been very active and have done a 
great deal of work both within the country 
and internationally. They provide a very 
convenient forum for the discussion of tech- 
nical problems and for the exchange of infor- 
mation, and they transmit to WHO informa- 
tion and reports on their proceedings and 
studies. These reports often have a stimulat- 
ing effect on national committees in other 
countries, which are naturally interested in 
seeing how the same statistical problems are 
dealt with elsewhere; and indeed they may 
be expected to help, to however small an 
extent, in standardizing statistical procedures 
internationally. 

The international aspect of national com- 
mittees on vital and health statistics was 
summarized as follows by one of the origin- 
ators of the idea: “ To be comparable from 
country to country, to be useful at the inter- 
national level, part of the statistical product 
in each country should be the same in all 
countries... But this means international 
requirements—and there’s the rub! For 
international requirements have a way of 
creating difficult procedural problems back 
in the countries, States, and localities where 
the data must be collected in the first place. 
In some instances the effort to collect data 
needed internationally may interfere with 
local ways of doing things, or entail effort 
that the locality or nation would rather 
spend on data more acutely needed at home. 
All this we know, and we also know the 
effect—that international recommendations 
are sometimes ignored, and the international 
data series represent not all but only some 
of the countries... 

“As an essential part of the mechanics of 
reaching international agreement on statistical 
matters, direct participation of national tech- 
nicians should be sought and obtained at the 
planning stage. This is a fundamental 
principle of the national committee concept... 
The creation of a national committee is in 
itself no guarantee that this national objective 
will be accomplished. But it is difficult to 


visualize how it can be accomplished at all 
in the absence of a national committee.” ! 


In 1953 the First International Conference 
of National Committees on Vital and Health 
Statistics was convened in London under 
the auspices of WHO and in close collabora- 
tion with the United Nations.? Delegates of 
28 Member States were present, as well as 
representatives of the International Labour 
Office and the International Statistical Insti- 
tute. The Conference laid down the objectives 
that national committees should aim at, 
and recommended that any government that 
had not done so should “ review, having 
regard to the particular circumstances of its 
country, the practicability of setting up such 
a committee ”. The functions of a national 
committee would, the Conference felt, nor- 
mally be advisory and consultative, but it 
should be free also to consider any other 
matters within the general scope of its 
terms of reference and, in appropriate 
circumstances, stimulate the undertaking of 
analysis, research and special studies. Its 
membership should include administrative, 
professional and lay persons concerned with 
the collection and analysis of health and vital 
statistics both at the national and at the 
regional and local levels, and it should be able 
to invite competent persons in special subjects 
to participate in its work. Its reports should 
not only go to the government, but should also 
be forwarded periodically to WHO and, when 
appropriate, to the United Nations. WHO 
should circulate such reports, summarize 
information wherever possible and desirable, 
and point to significant developments in the 
field and to analogous activities in the differ- 
ent countries. Finally, WHO might consider 
the possibility of aiding the national commit- 
tees to carry out their work more effectively, 
by providing assistance for particular pur- 
poses, or by fellowships enabling visits to be 
made to other committees carrying out joint 
investigations. WHO might also periodically 
consider, on the basis of the information 
received from the committees, whether any 
action was required on its part; and it might 


1 Dunn, H. L. (1954) Bull. Wid Hith Org., 11, 151 
2 Wld Hith Org. techn. Rep. Ser., 1954, 85 
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keep in mind the desirability of convening 
other similar conferences. 


Fellowships 


The need for better statistical and epidemio- 
logical information has led to a demand for 
more trained statisticians, of whom there is 
a serious shortage throughout the world. In 
1951 the Expert Committee on Health 
Statistics recommended that special considera- 
tion be given in WHO training programmes 
to the training of statistical staff and the 
granting of fellowships for this purpose. 
The figures for fellowships awarded in health 
statistics are as follows: 


Number of WHO fellowships 


Year in health statistics 


1947 4 
1948 1 
1949 — 
1950 7 
1951 59 
1952 22 
1953 21 
1954 42 
1955 49 
1956 39 
1957 61 
1958 60 


From 1952 to 1958 the figures for individual 
regions were as shown in the table below. 


Fellowships are given to selected individuals 
to spend a period of study at a university, 
or of observation and practical training in 
the statistical offices of a country more 
advanced than, or otherwise different from, 
their own. The award of these fellow- 
ships is a recognition that each country, 
whatever its development, must have at 
least a nucleus of health workers who have 
acquired the necessary skills and knowledge 
to impart to their colleagues and students. 
As a method of promoting technical instruc- 
tion, it is felt to be an investment which 
gives returns out of all proportion to the 
original outlay, and to be a valuable stimulus 
of national efforts to improve statistical 
services. To meet the training needs of a 
broader group, other training opportunities 
have been devised, such as seminars or train- 
ing centres. 


Seminars and training centres 


The chief objective of seminars and train- 
ing centres is to bring responsible statistical 
workers of various countries in one or more 
regions together to take part in a programme 
designed to improve national vital and 
health statistical services and, as a corollary, 
international statistics. There is training in 
organizational, methodological and analytical 
techniques of vital and health statistics; 
instruction in the aims and working pro- 


WHO FELLGWSHIFS IN HEALTH STATISTICS BY REGION, 1952-1958 























Region of origin Year of award 

1952 1953 1954 1955 1956 1957 1958 = Total 
Africa | 1 1 1 3 
America 10 27 25 28 47 35 172 
Eastern Mediterranean 1 3 5 8 6 6 15 44 
South-East Asia 1 4 2 1 4 1 13 
Europe 6 2 9 2 1 3 8 31 
Western Pacific 14 2 1 11 2 1 31 

22 21 42 49 39 61 60 294 
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grammes of international agencies in that field; 
dissemination of information on international 
standards and recommendations for the 
improvement of national statistics and for 
the attainment of international comparability ; 
and development of close working relation- 
ships and co-ordination of effort among the 
national agencies concerned. Exchange of 
information and ideas is encouraged, and 
professional contacts are made. This type 
of training provides practical, but more sum- 
mary and more specialized, instruction than 
is the rule in academic institutions. The 
seminar makes it available, however, to a 
larger number of persons than could take 
advantage of the fellowship programme; 
provides it as far as possible within a region, 
using the language, materials and problems 
of the region as the basis of the training; 
and does so at the minimum cost to the 
countries and sponsoring organizations. 


In accordance with WHO’s policy of 
co-operation, most of these seminars and 
training centres have been sponsored jointly 
with UN, the host government, and whatever 
other organizations are interested. For 
example, in the case of the twelve-week Inter- 
American Seminar for Biostatistics held in 
1950 with 49 participants, the sponsors 
were the Government of Chile, the United 
Nations, the Pan American Sanitary Bureau 
(which acts as the WHO Regional Office for 
the Americas), the Inter-American Statistical 
Institute, and the National Office of Vital 
Statistics of the United States Public Health 
Service. Other training centres or seminars 
have been: a_ twelve-week International 
Training Centre on Vital Statistics and 
Health Statistics for South-East Asia in 
Ceylon in 1951, with 32 participants; a 
Training Centre on Vital Statistics and 
Health Statistics for the Eastern Mediter- 
ranean in Cairo in 1951 with 37 participants; 
one in Tokyo in 1952 with 33 participants; 
and one in Afghanistan in 1954 with 38 
participants. Yet others have been held in 
Africa in 1956, with 20 participants, and in 
South-East Asia in 1958, with 18 participants. 
The participants in these seminars and 
training centres are heterogeneous: some 
medical, some not; some highly trained in 


statistical theory, others with only the basic 
training but engaged in the collection and 
publication of statistics and therefore with 
practical experience; and they represent a 
variety of statistical interests, official and 
non-official. The result is that the seminars 
provide a broad conspectus of statistical 
activities, and give sharper relief to the 
problems of co-ordination between these 
various interests. In some of them heads of 
services discuss their problems with experts; 
in others training is by group discussions 
following lectures; and much stress is laid 
on practical work. In some seminars 
teaching material is provided by lecture notes, 
reprints of professional articles, pamphlets, 
textbooks, reports and year-books of both 
national and international agencies, material 
which in itself forms the basis of a useful 
reference library for each participant. In 
others the participants take home their own 
notes and the various reports issued. 


The discussions at these regional seminars 
brought out the need for holding similar 
reunions in the local languages in individual 
countries, and these have in fact taken place. 
In 1952 a significant advance in the training 
of statisticians was made by the establishment 
of an Inter-American Center of Biostatistics 
in Santiago, Chile, which was jointly spon- 
sored by WHO, the United Nations, and the 
Chilean Government. This Center offers 
courses of some length, covering a variety 
of special fields in vital and health statistics, 
to statistical personnel in Central and South 
America; and it arranges practical training 
in the countries of that region. Its first class 
completed a nine-month course in 1953; 
six months of the course were devoted to 
academic studies, and three to practical 
training in various programmes in the field. 
It was attended by 31 students from 15 differ- 
ent countries. In 1956 responsibility for 
the course was accepted by the University of 
Chile. By 1958 about 200 students from 
19 Spanish-speaking countries in South and 
Central America had been trained in the 
annual and supplementary courses given by 
the Center, with WHO assistance. 

In 1951, WHO held a training course in 
Geneva for those engaged in coding in 
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connexion with the application of the 
International Statistical Classification of 
Diseases, Injuries, and Causes of Death, 
1948 Revision. It was attended by 20 
participants, from 16 different countries in 
the European region. 

These activities have received full recogni- 
tion from governments, and the publicity 
given to them, the participation in them of 
statistical staff from various countries, and 
the stress laid on the importance of inter- 
national comparability and of national 
committees on vital and health statistics have 
created in the regions and in their constituent 
countries an awareness of the valuable part 
that improved statistical services can play in 
national development, as well as_ inter- 
nationally. The emphasis is on the applied 
side of statistics, so that more efficient use 
is made of existing staff and resources; WHO 
does not attempt to duplicate the training 
to be obtained in academic institutions, 
where the necessary foundations in statistical 
training are, and should be, laid. 


Consultants in statistics 


Apart from fellowships and seminars, 
WHO has sent consultants to advise countries 
on their statistical services. A senior con- 
sultant in statistics has visited a large number 
of countries, and, in association with the 
respective regional offices, given advice on 
the institution of new, or improvement of 
existing, services. Most of the regional offices 
now have advisers to help in the develop- 
ment of adequate statistics throughout the 
region and in the co-ordination of work done 
in the various countries. Progress is especially 
noteworthy in the Americas, where zone 
offices as well as PASB have their own 
statistical advisers. 

A useful medium for imparting knowledge 
on epidemiology and statistics has been the 
medical teaching missions sent by WHO to a 
number of countries, especially in the Regions 
of the Eastern Mediterranean and South- 
East Asia. An example is to be found in the 
group which went to Israel in 1951. 

In 1952 WHO established the principle of 
participation by statistical consultants in the 
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work of project teams and field missions, so 
that epidemiology and statistics might receive 
due consideration in the planning and execu- 
tion of programmes. There has been an 
inevitable increase in the desire for guid- 
ance in these aspects as a result of the 
gradual shift from emergency or ‘ ad hoc’ 
programmes to longer-term programmes, 
which synchronizes with a growing interest 
internationally in co-ordinated research. This 
policy is doing much to extend knowledge 
of these sciences into many fields of medicine 
in most countries of the world. 

The increase in the number of inter- 
nationally co-ordinated research programmes 
has meant, too, that: growing attention is 
being paid to such epidemiological and 
statistical techniques as surveys and controlled 
field experiments. Inevitably this has called 
for the application of modern knowledge 
to the design of such investigations. 


Health statistical methods suitable for develop- 
ing areas 


The standard statistical methods for collec- 
ting data are not uniformly applicable 
throughout the world. Apart from purely 
local differences in methods, there are regional 
differences which embody cumulative expe- 
rience and common traditions; these indeed 
are of major significance in explaining 
existing systems and in pointing the way to 
improvement. Thus, for instance, any 
improvement in the statistical system will 
require consideration of Islamic culture in 
countries of the Eastern Mediterranean, of 
Hispanic traditions in Central and South 
America, and of animist beliefs and tribal 
organization in tropical Africa. 

Detailed knowledge of the local conditions 
in which diseases and deaths are recorded, 
of the availability of medical care, of local 
usage in registration, and of the degree of 
education of registrars in various types of 
communities, not to mention the social and 
educational level of the population itself, are 
all essential to the intelligent use of statistics 
and to plans for their improvement. A 
number of partial solutions may be needed. 
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Sampling methods have been used, and 
pilot registration areas established. In this 
connexion, semi-skilled medical personnel 
and even lay personnel have had to be 
employed to record vital events and their 
causation. Staff like this cannot provide 
accurate diagnoses, but they can record 
symptoms roughly, and their records, taken 
in conjunction with an approximate age 
grouping, may reveal to health authorities 
an abnormal frequency of maternal or infant 
deaths, for example, or of chest complaints, 
or diarrhoeal diseases. 

Keeping apart data of various degrees 
of technical accuracy and completeness, 
instead of pooling them and arriving at 
meaningless “ national aggregates ”, in itself 
brings an improvement: not only because 
the grading of data is an incentive to raising 
the standard of inferior data, but because 
fairly reliable data relating to some urban 
areas are often available, and can be separated 
from less trustworthy material. 


Teaching of statistics 


With a view to improving the recording, 
analysis, interpretation, and presentation of sta- 
tistics of health and disease, the WHO Expert 
Committee on Health Statistics * has empha- 
sized the importance of teaching elementary 
statistical methodology to all medical stu- 
dents, preferably in the second and third 
years of their training. Emphasis has also 
been laid on teaching more advanced statistical 
methodology and vital statistics to medical 
and other graduates who are trained for 
public health posts, and the groundwork of 
medical statistics to non-medical personnel 
engaged in medical coding, keeping records 
and preparing statistics in public health 
offices, hospitals, social security institutions, 
and government departments. 

The fifth report of the Committee recog- 
nized three main types of statistical workers: 4 


8 Wld HIth Org. techn. Rep. Ser., 1950, 5, 10 
* Wld Hith Org. techn. Rep. Ser., 1957, 133, 13 


(1) statisticians with comprehensive univer- 
sity training, including special training in 
health statistics; 

(2) “intermediate staff”, such as record 
keepers, local registrars, heads of small vital 
and health statistical units, hospital statis- 
ticians, etc.; and 

(3) clerical staff. 


A careful balance has to be sought between 
these three types, and the needs of particular . 
areas ascertained by survey before appropriate 
plans for training are made. While the training 
of personnel of type (1) might be pursued by the 
granting of fellowships and of type (2) by the 
organization of international regional training 
courses, personnel of type (3) could be trained 
within the country. National administrations, 
sometimes under the technical guidance of 
national committees on vital and health 
statistics, normally provide the training of the 
last category of staff. 

The teaching of health statistics in medical 
schools is of special value, not only because 
it contributes to the development of the 
scientific attitude, but also because it instructs 
the future physician on the collection and 
analysis of data, and makes him aware of 
his responsibility as the primary source of 
certain important information. The physi- 
cian’s role in issuing death and birth certi- 
ficates, in notifying disease, and in preparing 
clinical reports on patients under his care is 
indeed of prime importance. Many of the 
defects in health statistics are essentially 
the result of deficient instruction on the 
physician’s part in their production, as well as 
of his ignorance of their importance and uses. 

There is, however, an increasing recognition 
of the value of statistics to the medical 
profession. An important step was taken in 
July 1958 by PAHO and the Faculty of 
Hygiene and Public Health of the University 
of Sao Paulo, in convening a conference on 
the teaching of medical statistics. It was 
attended by professors of medicine and public 
health from six South American countries. 
Suitable teaching courses were outlined, 
emphasis being placed on the careful selection 
of practical examples directly associated with 
the students’ medical studies. 


383 








Reports of Expert Groups 





Preventive medicine and pathology * 


“Preventive medicine is neither a single 
unified body of knowledge nor dependent on 
any one kind of practice. In some instances 
it consists in the application of specific 
measures to protect individuals against 
specific risks; in others it is directed to the 
removal of unfavourable elements from the 
communal environment; and sometimes it 
is mainly an educative process...” 1 Has 
sufficient attention been hitherto given to 
prevention in the teaching of pathology ? 
This is the question that the WHO Expert 
Committee on Professional and Technical 
Education of Medical and Auxiliary Per- 
sonnel? has sought to answer. 

Advances in mechanization and industrial- 
ization increase the incidence of certain 
diseases and injuries. Advances in treatment, 
occurring pari passu with those in technology 
and industry, may themselves create diseases, 
and the physician must know exactly how 
much can be done to prevent them. Radia- 
tion, antibiotics and hormones have provided 
effective weapons against diseases before 
which doctors were powerless only a few 
years ago—but these methods of treatment 
may themselves cause serious disorders. The 
allergic phenomena which more and more 
often appear as side effects of penicillin are 
well known. Anti-inflammatory hormone 
therapy is known to lead to metabolic 
changes, reduce resistance to infection, 


* WHO Expert Committee on Professional and Technical 
Education of Medical and Auxiliary Personnel (1959) Seventh 
report: Preventive aspects in the teaching of pathology (Wld 
Hith Org. techn. Rep. Ser., No. 175), 30 pages. Price: 1/9, $0.30, 
Sw. fr. 1.—. Also published in French and Spanish. 

1 Grundy, F. & Mackintosh, J. M. (1957) The teaching of 
hygiene and public health in Europe (World Health Organization : 
Monograph Series, No. 34), Geneva, p. 45 

2 Members of the Committee: Dr. A. P. Avtsyn, USSR; 
Dr B. Castleman, USA; Dr J. B. Collip, Canada (Chairman); 
Dr G. H. Cooray, Ceylon (Vice-Chairman); Dr G. Favilli, 
Italy; Dr H. Hamperl, Federal Republic of Germany; Dr G. Pay- 
ling Wright, United Kingdom (Rapporteur); Dr T. Yoshida, 
Japan. Secretariat: Dr J. M. Mackintosh, WHO; Dr E. Kohn, 
WHO (Secretary). 
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predispose to osteoporosis, and often to give 
rise to gastric disorders and even ulceration. 

The pathology of a varied group of 
diseases thus compels the practitioner, when 
he treats them, to give some thought to the 
prevention of other diseases which his very 
treatment may initiate. He is therefore led 
to take certain measures “ to protect individ- 
uals against specific risks ”. But “ the removal 
of unfavourable elements from the communal 
environment ” surely means that the physician 
must concern himself with problems of 
housing, with the “ mushroom cities ” that 
grow up with industrial development, and 
with the quality of the air not only at work 
but in the city in general. In the United 
States, for example, beryllium fumes are 
creating a problem which, since more than 
600 cases of berylliosis have already been 
registered, is by no means an unimportant 
one. 

It is while he is being taught pathology, 
not when he is specializing, that the medical 
student should become acquainted with the 
problems of prevention. It would be a 
pity to leave the study of prevention ex- 
clusively to specialists in industrial or 
occupational medicine. 


“Preventive medicine... sometimes... 
is mainly an educative process.” Here again, 
the physician must not only be aware, for 
example, of the role played by the dietary 
deficiencies so common in some countries: 
he must also advise his patients, telling them, 
for instance, of the dangers of excessive 
consumption of animal fats, to which, it 
seems, the high incidence of coronary 
disorders may be attributed. “The patho- 
logical features of plethora may thus prove 
as important a study for the human race in 
the long run as the much more obvious 
disorders of malnutrition.” 
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It is therefore absolutely essential for the 
medical student to learn, when he sees a 
patient, to think in terms of prevention just 
as he thinks in terms of signs and symptoms 
or treatment. He must learn to think in this 
way from the time when he first begins to 
study pathology—and pathology itself must 
not be considered as an isolated branch of 
medicine, but as related to microbiology, 
radiobiology and immunology. The student 
should not be given the impression that the 
prevention of disease is so remote from mor- 
bid anatomy that there is no point in paying 
attention to the former. That is why the 
purpose of an autopsy should not be merely 
to enable clinicians to improve their diagnosis 
of a disease but should also yield information 
upon which to base a plan for its prevention. 

It is not possible to teach pathology, and 
through it to inculcate the idea of prevention, 
unless the teacher is not only well acquainted 
with the epidemiological statistics of his 
country but is also aware of the lessons to be 
drawn from geographical pathology. The 
report has a special chapter on this subject. 


The organization of medical care* 


“ Medical care is a programme of services 
that should make available to the individual, 
and thereby to the community, all facilities 
of medical and allied sciences necessary to 
promote and maintain health of mind and 
body. This programme should take into 
account the physical, social and family 
environment, with a view to the prevention 
of disease, the restoration of health and the 
alleviation of disability. The extent of 
these services will vary according to local 
conditions. ” With this definition the Expert 
Committee on Organization of Medical Care ! 


* WHO nest Committee on Organization of Medical Care 
(1959) Second report: Role of hospitals in ‘y and domi- 
ciliary medical care (Wld Hith Org. techn. Rep. Ser., No. 176), 
32 pages. Price: 1/9, $0.30, or Sw. fr. 1.—. Also published in 
French and Spanish. 

1 Members of the Committee: Dr G. Almenara, Peru (Vice- 
Chairman); Dr D. N. Chakravarti, India (Rapporteur); 
Dr. A. Engel, Sweden (Chairman); Dr S. Halter, Belgium; 
Dr W. Martin, USA; Dr A. M. Naficy, Iran; Dr F. G. Zakharov, 
USSR. Representative of the International Labour Organisation: 
Miss I. F. Craig. Secretariat: Dr A. L. Bravo, WHO (Secretary); 
Dr R. F. Bridgman, Paris (Consultant); Dr J. S. Peterson, WHO; 
Dr T. S. Sze, WHO. 





In the Soviet Union, concern with prophy- 
laxis has led to a very thorough study of 
geographical pathology. This provides the 
teacher of pathology with many opportun- 
ities to insist upon the importance of pre- 
ventive methods. Medical students should 
learn early in their medical course that the 
study of the geographical distribution of 
certain diseases will often provide a pointer 
to their causes and to methods of preventing 
them. 

Medicine, if it is to be complete, should 
aim at prevention as well as cure. For cure, 
the disease, its symptoms, its pathology and 
its treatment must be known; for prevention, 
the clinical and anatomical factors must be 
used as the starting-point from which to 
find the way back to such closely interwoven 
elements as heredity, environment, living 
habits and occupation, which contribute to 
the onset of this or that disorder. The 
pathologist can and should play a key role 
in arousing the interest of the medical student 
in the causation of disease; from this an 
interest in its prevention will naturally follow. 


opens its second report, devoted to a con- 
sideration of the role of hospitals in 
ambulatory and domiciliary medical care, 
by authorities from several countries, repre- 
senting public health administration, hospital 
administration, medical practice, health insur- 
ance, and voluntary agencies. 


The aims of integration 


The Committee studied the various methods 
which hospitals can adopt for the application 
of a programme of social and preventive 
medicine. Co-ordination of curative and 
preventive services is the chief aim, but the 
possibility of achieving it will naturally 
depend upon the existing structure and stage 
of development of medical services in the 
country concerned. Often, preventive medi- 
cine activities have been developed by bodies 
independent of the hospitals—such as volun- 
tary organizations, or large industrial enter- 
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prises. Inevitably, such independent under- 
takings prove costly since they do not make 
use of the technical facilities (laboratories, 
radiological and other equipment, and spe- 
cialized personnel) available in the hospitals. 
In avoiding or rectifying this tendency, 
however, the principle of integration must 
not be pursued to the extent of monopolizing 
essential hospital services for preventive 
examinations. Case-finding programmes 
should be geared to the capacity of hospital 
services, because treatment should rapidly 
follow detection of cases of disease. These 
programmes should, moreover, be planned 
strictly in relation to the prevalence in the 
population of the disease concerned, to 
avoid uneconomic mass examinations which 
might make the cost of diagnosis of the 
comparatively few cases eventually dis- 
covered prohibitive. 


Full exploitation of hospitals 


When integration between the hospital and 
the preventive medicine services is achieved, 
it provides valuable opportunities for the 
systematic detection by the appropriate 
departments of, for example, uterine cancer, 
venereal diseases, cardiovascular disorders, 
psychological difficulties, diabetes, allergies, 
and unsuspected disorders of the special 
senses. The individual patient thus enjoys 
the best possible service, since whatever his 
medical needs may be they are met. Benefits 
to the general population show themselves 
in more ways than one: health education 
can be greatly advanced through ambulatory 
and domiciliary medical care—the home care 
of children by visiting nurses, for example, is 
of great value in promoting better standards 
of hygiene in the family circle. In the allevia- 
tion of disability associated with long-term 
and chronic maladies (always a problem to 
the conventional hospital services) domiciliary 
care is the best solution. Care of the aged, 
likewise, should ideally be carried on in 
their own homes, where the attention of 
nurses and home helps could in the long 
run provide more economically and far more 
agreeably the essential services at present 
often the task of crowded hospitals. 
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Not only hospitals, but also the nursing 
resources of certain countries, might be 
better utilized by the establishment of a 
domiciliary care service. The wastage of 
trained nursing staff, often caused by attrac- 
tion into related careers or by marriage, 
could be checked if part-time employment 
in a flexible service such as home care were 
available. 


Participating services 


The main services which would be expected 
to contribute to a programme of ambulatory 
and domiciliary care are defined as: dispen- 
saries, polyclinics and out-patient depart- 
ments, health centres, medical practitioners, 
industrial medical services, medical rehabilita- 
tion centres, and intermediate institutions 
such as day hospitals and night hostels 
(which would cater for those patients 
requiring, not so much the intensive care of a 
general hospital, but certain specific measures 
appropriate to the disorder from which they 
are still suffering). 

The functions to be performed by such 
services would comprise: early diagnosis; 
extra-hospital treatment; referral, where 
necessary, for hospital treatment; after-care 
and medical rehabilitation; and health educa- 
tion. The facilities they offer might well be 
used also for the training of medical and 
nursing students, and for the maintenance 
and unification of records which could be 
of value to epidemiological and social 
research. 

In carrying out these varied tasks through 
such a combination of services, the greatest 
attention should be given to preserving con- 
tinuity of care for the patient, in the sense 
that provision should be made for his easy 
transition from domiciliary or ambulatory 
to hospital care, and back to his original 
physician. 


Need for centralized control 


Local conditions must guide the planning 
of such co-ordinated services. In rural areas 
with a sufficient number of inhabitants, the 
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installation of a modestly but efficiently 
equipped rural hospital would often allow 
widely scattered medical practitioners to 
provide better and swifter technical service to 
patients, and would attract the periodic visits 
of specialists and the settlement of capable 
physicians and nurses. In large urban 
districts the defects of the health services 
tend to spring not from a lack of technical 
facilities but from their duplication and from 
failure in collaboration between comparable 
institutions. The problem of co-ordination 
is complicated by factors such as the continu- 
ous evolution of medical techniques and the 
tendency of well-populated areas to expand, 
often randomly in relation to existing health 
services. The variety of affiliations, public 
and private, of many medical institutions 


Iron deficiency anaemia * 


Anaemia constitutes a public health pro- 
blem of great magnitude, particularly in 
the under-developed and tropical areas of 
the world. Although also common in the 
adult male, it particularly affects expectant 
mothers, infants and young children. Mal- 
nutrition and chronic blood loss are usually 
underlying factors. 

Iron deficiency anaemia has been found to 
be the most common type of anaemia in 
India, Africa and South America. In India 
analyses of food consumed by sufferers from 
anaemia indicate that the iron intake is often 
within or above the levels deemed adequate 
in North America and Europe. Hence the 
prevalence of the disease appears to be due 
to other factors. 

Standards of reference, even if they be 
somewhat arbitrary, are necessary to detect 
and evaluate the anaemia problem of a 
community. Optimal haematological values 
are identical for tropical and temperate zones 
and only the necessary correction for altitudes 
must be made. The report of the WHO Study 


* WHO Study Group on Iron Deficiency Anaemia (1959) 
Report (Wld Hlth Org. techn. Rep. Ser., No. 182), 15 pages. 
Price: 1/9, $0.30, or Sw. fr. 1.—. Also published in French and 
Spanish. 


also presents an administrative obstacle to 
co-ordination. All these problems suggest 
the desirability of establishing a _ central 
authority with planning and advisory powers, 
to facilitate the rational siting of services 
for medical care, to advise on accounting, 
construction, and the training of personnel, 
and to maintain the standards of both the 
care given and the equipment available. This 
would do much to ensure that ambulatory 
and domiciliary care services in particular ~ 
either (1) are based upon and supplement 
existing hospital systems, of which the 
traditional in-patient services can never be 
superseded, or (2)—where hospitals do not 
exist—are carefully designed as an independent 
organization which will eventually allow the 
development of a fuller hospital care. 


Group on Iron Deficiency Anaemia! pro- 
poses certain haemoglobin values below 
which anaemia can be considered to exist, and 
the associated haematological values for 
adults, pregnant women and children of dif- 
ferent ages. 


For field work where personnel, space and 
equipment are limited, haemoglobin and 
haematocrit determinations are both objective 
and practicable procedures. Simple methods 
for haemoglobin surveys are the oxyhaemo- 
globin method using the Gray-Wedge photo- 
meter, the specific gravity and the Tallqvist 
methods. With regard to haematocrit estima- 
tions, when small quantities of blood are 
available the micro method may be used. 
A survey of the haematological picture 
in pregnant or lactating women, infants and 
young children provides a ready but weighted 
index of the magnitude of the anaemia 
problem. 


1 Members of the Study Group: Dr H. Foy, Kenya; 
Dr .M. Layrisse, Venezuela; Dr M. Mofidi, Iran; Professor 
V. Ramalingaswami, India; Professor R. Vilter, USA (Chairman); 
Professor A. W. Woodruff, United Kingdom. Representative of 
FAO: Dr Ronchi Proja, Nutrition Division. Secretariat: 
Dr J. M. Bengoa, WHO; Dr R. C. Burgess, WHO (Secretary); 
Dr J. S. Peterson, WHO; Dr Ruth C. Steinkamp, USA (Con- 
sultant); Dr G. J. Stott, WHO Nutrition Project, Mauritius. 
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Since there appears to be no appreciable 
deficiency of iron in most tropical diets, other 
factors must be responsible for this condition. 
There is evidence that there may be reduced 
absorption of available iron from _ these 
diets, which are generally rich in bulky 
carbohydrate foods and have a high phosphate 
and phytate content. Again, the chronic 
diarrhoeal conditions which occur frequently 
in many tropical countries may decrease iron 
absorption because of the rapid passage 
of food through the intestinal tract and 
because of the change they may cause in the 
intestinal mucosa. Among other factors that 
may be responsible is the state of protein 
nutrition. Protein deficiency disease and iron 
deficiency types of anaemias are widespread 
in the tropics, and several suggestions have 
been made in the literature that the former 
plays an important part in the etiology of the 
latter. However, further studies of this 
association are needed. 

With reference to losses of iron from the 
body, 0.5-1 mg per day is lost in faeces, urine 
and sweat and some is lost in desqua- 
mated intestinal cells. Of excessive losses of 
iron from the body in the tropics, those 
caused by hookworm infestation are gen- 
erally the most important. Although there 
is evidence to indicate that a significant 
proportion of the iron contained in the blood 
lost is reabsorbed, the loss of iron is frequently 
enough to upset the iron balance. It has also 
been demonstrated that in some cases of heavy 
hookworm infestation with considerable 
blood losses, these are reduced as the haemo- 
globin rises. There is evidence as well that 
in the climatic conditions characteristic of 
the tropics the losses in sweat, and particularly 
cell-rich sweat, may be considerable. 

While the recommendations for dietary 
allowances of the Food and Nutrition Board 
of the National Research Council of the USA 
are adequate for persons in a temperate 
climate who are normally active and healthy, 
they do not appear to be so in tropical areas, 
where food habits differ from those of the 
USA and where there may be widespread 
intestinal parasitism. Evaluation of iron 
requirements should therefore take into 
consideration not only the usual physio- 
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logical needs, but also interference with 
absorption and additional iron requirements 
to meet non-physiological losses. 

Control or elimination of any underlying 
disease process such as hookworm is highly 
desirable, but even in the absence of such 
disease a higher intake of iron in the diet 
often appears to be necessary. Where the 
anaemia is not severe this can perhaps best 
be achieved by the increased consumption 
of foods naturally rich in iron. On the other 
hand, where it is severe and widespread, 
enrichment of food with inorganic iron may 
be the best solution. In planning such 
enrichment consideration will have to be 
given to the levels of enrichment needed (a) to 
raise the haemoglobin and (6) to maintain 
it at a satisfactory level. There are many 
technical and administrative aspects of food 
enrichment on a wide scale which present 
considerable difficulties. Both the introduc- 
tion of foods naturally rich in iron and the 
enrichment of foods with inorganic iron must 
be regarded as long-term means of controlling 
iron deficiency anaemia. 

Meantime, in areas where iron deficiency 
anaemia is endemic, women will derive great 
benefit from additional iron in the form of 
a 3-grain (180 mg) tablet of ferrous sulfate 
containing 63 mg elemental iron, or the 
equivalent of another iron compound, taken 
once daily throughout pregnancy and the 
first months of lactation. Should the woman’s 
haemoglobin be below 10 g per 100 ml blood, 
additional iron should be prescribed. 

It is unwise and uneconomical to give 
folic acid and vitamin B,. to pregnant 
women as a routine, since the great majority 
of anaemias of pregnancy are of the iron 
deficiency type in which these substances are 
not required. 

There are many aspects of this problem 
about which more should be known. For 
example, there is limited information on the 
incidence of the various types of anaemia in 
different populations. Again, although there 
is ample circumstantial evidence indicating 
the close association of anaemia with high 
maternal and infant mortality, there is little 
precise evidence of the extent to which 
anaemia contributes to mortality, morbidity 
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and impairment of working capacity. As has 
already been mentioned, interference with 
the absorption and metabolism of iron and 
increased losses of iron from the body occur 
under certain conditions, but the knowledge 
of the precise part these play in the production 
of anaemia is inadequate. 

Iron deficiency occurs frequently in infants 
and young children, but again there is no 
precise knowledge of its incidence. The 
relation between anaemia in the mother and 


Notes and News 


in her newborn child, the iron content of the 
anaemic mother’s milk, and the importance 
of early marriage and multiple pregnancies are 
among other matters which require study. 
The Group recommends the development 
of an improved method of haemoglobin- 
ometry, a re-assessment of the assimilable iron 
in foodstuffs, and studies to determine 
whether certain natural foods of high iron 
content would serve the same purpose as 
fortification with elemental iron. 





Distribution of anophelines 
in West Africa 


A map showing the distribution of anopheline 
species in West Africa has been produced by 
the cartographic service of the French Office 
de la Recherche scientifique et technique d’Outre- 
Mer. The territories covered include: the French 
Cameroons, Dahomey, Gambia, Ghana, Guinea, 
Portuguese Guinea, Ivory Coast, Liberia, Nigeria, 
Senegal, Sierra Leone, Sudan, Togo and Upper 
Volta. The map, which is issued on three 
sheets (scale 1/2 000 000), uses the conventional 
signs for anopheline species approved by the 
WHO Malaria Conference in Equatorial Africa, 
held at Kampala in 1950, and lists 42 different 
species. It was prepared by workers at the 
Laboratoire d’Entomologie, Centre Muraz, Bobo 
Dioulasso, Upper Volta, and the Institut d’Ensei- 
gnement et de Recherches tropicales d’Adio- 
podoumé-Abidjan, Ivory Coast, with the co- 
operation of the Federal Malaria Service, Lagos, 
Nigeria, and the Liberian Institute for Tropical 
Medicine, Harbel. 


Insecticide testing in Greece 


With the increasing development of resistance 
among certain anopheline species to DDT, 
dieldrin and BHC, the insecticides most commonly 
used in malaria eradication programmes, it has 
become necessary to seek alternative insecticides. 


Certain organo-phosphorus insecticides may be 
the answer to the problem, but careful field trials 
are required before they can be employed on a 
large scale. An insecticide testing team, consis- 
ting of an entomologist, a chemist and 2 tech- 
nical assistants, has therefore been set up by 
WHO to carry out such trials in Skala, Laconia, 
Greece, with the support of the Greek Govern- 
ment. 

The team has the task of assessing the value of 
each test insecticide with reference to dosage, 
physico-chemical persistence and the duration of 
satisfactory control in respect of Anopheles 
sacharovi. The basic physiological susceptibility 
of A. sacharovi adults and larvae will also be 
studied, as well as the behaviouristic responses 
of the adults. The area selected for the tests is 
particularly suitable for a number of reasons, e.g., 
the inhabitants live in thickly populated villages 
situated close to one another, the density of 
A. sacharovi is high, and the species already 
shows resistance to both DDT and dieldrin. 


Malaria Eradication Special 
Account 


A symbolic contribution of $1000 to the 
Malaria Eradication Special Account, established 
by WHO, was recently made by His Holiness 
Pope John XXIII. Announcing this gift, 
Dr. M. G. Candau, Director-General of WHO, 
said: “ This gesture is very gratifying evidence 
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of His Holiness’s interest in the work of the 
Organization and provides valuable support for 
the campaign WHO has undertaken.” 


Training of X-ray technicians 


A training centre for X-ray technicians from 
various countries in the South-East Asia Region 
is to be set up in Ceylon, with the co-operation 
of the Government of Ceylon and WHO. 

The centre will be at the School of Radiography, 
General Hospital, Colombo, which already 
offers a training course in radiography and 
radiotherapy. It will give an additional course of 
training in the maintenance and servicing of 
X-ray equipment and other electro-medical 
apparatus. 

At least five fellowships a year will be provided 
by WHO to enable students from countries 
outside Ceylon to attend the course. The 
Organization’s assistance will also include the 
provision of an expert electro-technician for at 
least two years, as well as some equipment and 
supplies. 


Appraisal of WHO fellowships 


The main object of the WHO fellowships 
programme is to provide selected health personnel 
with advanced training abroad which is not 
available in their own countries and which is 
necessary for specific assignments on their return. 
Up to the end of 1958, 9157 fellowships were 
awarded under this programme to persons from 
155 countries or territories who undertook studies 
in 122 countries or territories. The programme 
has involved considerable effort and expenditure 
by the countries which select and propose 
candidates, by WHO itself in planning and 
administration, and above all by the countries 
and institutions of study which receive the 
fellows. 

Since the beginning of the programme, 
therefore, ways and means of evaluating and 
improving it have been sought. In 1958, a review 
and appraisal of the programme ! were submitted 
by the Director-General of WHO to the Eleventh 
World Health Assembly, which approved the 
holding of a Study Group on Appraisal of 


1 See WHO Chronicle, 1958, 12, 277. 
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Fellowships. This group met in Geneva from 6 
to 10 July 1959. Its aims were to exchange 
knowledge and experience acquired in the course 
of the programme in different parts of the world, 
to review developments in the appraisal of 
fellowships and to suggest improvements in this 
field. The specific topics discussed included: 
the aims of fellowship appraisal, planning for 
such appraisal, criteria and methods, and 
aspects requiring further investigation. 

An account of the Study Group’s work will 
be published in the Chronicle when its report 
appears. 


Expert Committee on Leprosy 


Since the first report of the WHO Expert 
Committee on Leprosy? appeared in 1953, a 
number of countries have started mass campaigns 
against leprosy, employing ambulatory treatment. 
More than one million patients have now been 
treated in the 26 WHO/UNICEF- assisted leprosy 
projects now in progress in various parts of the 
world. 

The Expert Committee on Leprosy met in 
Geneva from 3 to 8 August 1959 to review the 
experience gained and the problems arising in 
the course of these projects and to outline 
general policies for their future conduct. 

About three million of the world’s leprosy 
patients suffer from deformities and disabilities. 
The Committee therefore discussed a scheme 
of classification which might permit uniform data 
on these conditions to be obtained from different 
countries. Many of them are preventable or 
can be corrected by physiotherapy or plastic 
surgery, and the Committee defined the more 
simple techniques of physical rehabilitation which 
can be applied in the leprosy control projects 
now in progress. Existing documentation on the 
value of BCG and chemoprophylaxis in the 
treatment of leprosy was carefully studied by 
the Committee in order to decide on future 
policy in this domain. Health education and 
the training of personnel for leprosy campaigns 
were also examined. 

A review of the Committee’s work will be 
published in the Chronicle when its report 
appears. 


2 Wld Hith Org. techn. Rep. Ser., 1953, 71 
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Second US National Conference 
on World Health 


From its inception, WHO has looked with 
favour on the formation of committees or groups 
of citizens to supplement the efforts of its own 
information services, since only an informed 
public can give intelligent support to the promo- 
tion of world health. Such a committee—the 
National Citizens Committee for World Health— 
was established in the United States six years ago, 
and has greatly contributed to a better under- 
standing of international health problems in that 
country. 

This year the Committee organized the 
Second National Conference on World Health, 
which met for three days in Washington last May, 
immediately before the holding of the Twelfth 
World Health Assembly in Geneva. The Con- 
ference was attended by more than 1200 persons, 
including leaders in the fields of medicine, public 
health, education, science and industry, and 
representatives of Congress and the executive 
branch of the Federal Government. Dr Milton 
S. Eisenhower, President of Johns Hopkins 
University, served as Chairman. Dr Ernest L. 
Stebbins, President of the National Citizens Com- 
mittee for WHO, opened the Conference, which 
had as its theme “ World health for world peace ”. 

Speaker after speaker stressed the vital part 
that world health can play in the achievement of 
world peace and stability. And pervading the 
Conference was the feeling that the atomic age 
has placed humanity at a cross-roads, the choice 
lying between the road to annihilation or the road 
to peace through co-operation. An opinion 
voiced by several speakers was that, of all the 
fields of international endeavour, world health 
best provides experience in working together 
without competition in a cause in which all 
believe. 

America’s stake in world health was one of the 
main subjects of discussion. According to 
Congressman Walter H. Judd, those countries 
with the highest health standards have most to 
gain from improved world health, and most to 
lose from diseases that sweep in from abroad. 

One of six forum discussions held during the 
Conference was devoted to the subject of “ Health 
and economic development ”. Improved health 
standards are indispensable for any real economic 


development, it was maintained, since human 
beings are the richest economic asset in any 
country. Dr Abraham Horwitz, Director of the 
Pan American Sanitary Bureau, which serves as 
the WHO Regional Office for the Americas, 
pointed out that the social and economic prob- 
lems of areas where disease is prevalent can only 
be solved when some solution has been found for 
their health problems. 

Another point stressed at the Conference was 
that, once people generally recognize their 
enormous economic stake in the improvement of 
world health, they will be more generous in their 
contributions for this purpose. It was urged that 
the major contributing nations of the world, 
including the United States, should increase their 
financial support of WHO. The Conference gave 
its unanimous support to a proposal before the 
US Congress for the creation of an International 
Institute for Health and Medical Research, which 
would work in close co-operation with WHO. 
It also unanimously supported the plan to hold 
an International Health and Medical Research 
Year, which is to be reconsidered at the Thir- 
teenth World Health Assembly in 1960. 

A number of suggestions were made for the 
expansion of international health activities. The 
following aims were suggested: mass control of 
preventable disease; provision of modern health 
and medical services to the total world popula- 
tion; and advancement of medical science by 
pooling knowledge and skills and by developing 
medical research potentialities throughout the 
world. For the achievement of these aims, it was 
advocated that far greater reliance should be 
placed on WHO, and that United States bilateral 
health programmes should be directly related to 
world-wide goals and priorities established by 
the Organization. It was also urged that WHO 
should expand its work on the health aspects of 
atomic radiation and that it should be supplied 
with the necessary funds to accelerate research 
on the “ baffling ” diseases such as cancer, heart 
disease, and arthritis. 


Biological standardization 


Meeting in Geneva from 31 August to 5 Sep- 
tember 1959, the WHO Expert Committee on 
Biological Standardization reviewed work in 
progress on a number of substances for which 
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international standards or reference preparations 
have been proposed. There was a general discus- 
sion on the collaborative studies for testing the 
antigenic potency of different vaccine prepara- 
tions including the proposed international refer- 
ence preparations of poliomyelitis vaccine, 
cholera vaccine, smallpox vaccine and typhoid 
vaccine. Other topics included methods of 
implementing a scheme for the large-scale produc- 
tion of cholera and typhoid vaccines, both for 
standardization purposes and for future field 


People and Places 


trials, and the question of the world-wide 
distribution of reagents, such as diagnostic sera 
for virus identification and typing sera for 
streptococci, salmonella, etc. The texts of the 
Requirements for Smallpox Vaccine and the 
General Requirements for the Sterility of Bio- 
logical Substances, as formulated by recent study 
groups, were reviewed. 

An account of the Committee’s work will be 
published in the Chronicle when its report 
appears. 





Rural health services in Nigeria 

In co-operation with UNICEF, WHO is at 
present taking part in a project to improve rural 
health services—particularly maternal and child 
health services—in the Eastern Region of Nigeria. 

Mr Alan G. Livingston, of the United States, 
has been appointed health inspector tutor to 
this project for a period of two years. He will 
conduct the training of public health inspectors 
and sanitary overseers at the School of Hygiene, 
Aba, and will supervise practical training and 
subsequent activities in the Nsukka rural health 
demonstration area. Mr Livingston has had 
extensive experience as a Sanitarian, and from 
1955 to 1957 held the position of Associate in 
Public Health at the University of California, 
from which he obtained his degree as a public 
health sanitarian. 

Leprosy Advisory Team 

A WHO Leprosy Advisory Team was recently 
formed to collect and improve the quality of 
information on leprosy control projects; to assess 
the results obtained; to give advice, when 
requested, on new projects; and to advise regional 
offices and Headquarters on control measures 
and any special problems that may be referred 
to it. 

Dr Victor M. Dominguez, who has _ been 
appointed leader of the team, was director of the 
leprosy campaign in Spanish Guinea for many 
years, and has worked as a WHO consultant for 
leprosy projects in Africa. 
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Evaluation of BCG vaccination programmes 


Dr Robert T. Neubauer, Dean of the Medical 
Faculty, Ljubljana, Yugoslavia, is to undertake 
an evaluation of BCG mass vaccination pro- 
grammes assisted by WHO and UNICEF. He 
will visit various countries where projects are in 
operation and prepare a report on the technical 
value of BCG vaccination and its place in 
tuberculosis control for the next session of the 
WHO Executive Board in January 1960. 
Dr Neubauer has had a long career in the field 
of tuberculosis, and has acted as consultant for 
WHO on various occasions during the past eight 
years. 

Kwashiorkor survey in Malaya 

There is evidence that kwashiorkor is not 
uncommon in Malaya, possibly because the 
beliefs held by Malays about child feeding and 
their attitudes towards modern medical science 
favour widespread malnutrition. In order to 
define the problem more exactly, WHO is con- 
ducting a co-ordinated clinical and anthropo- 
logical survey of the population to determine the 
factors responsible for the high prevalence of the 
disease. 

Dr H. A. P. C. Oomen, Chief of the Nutrition 
Section, Institute of Tropical Hygiene and 
Geographical Pathology, Royal Tropical Institute, 
Amsterdam, recently went to Malaya to conduct 
the clinical side of the survey. Educated at the 
State University, Utrecht, Dr Oomen has wide 
experience of nutrition problems in _ tropical 
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countries. He has been Chief Medical Nutri- 
tionist ina WHO project to assess the significance 
of child malnutrition in Indonesia, and has taken 
part in an investigation of child malnutrition in 
non-self-governing territories in the Pacific, which 
was carried out under the auspices of the South 
Pacific Commission. 


Malaria field research 


The WHO.-assisted malaria project which has 
been in operation in the French Cameroons since 
1952 is in three separate parts: a pilot project 
in the vicinity of Yaoundé (southern Cameroons) 
a mass campaign in the north, and a second mass 
campaign in the south. In the savannah region 
of the north, transmission is intense and its 
interruption is not easy; in the thick forest 
belt in the south, however, conditions seem to be 
favourable for the interruption of transmission 
by residual spraying alone. Comparative trials 
of insecticides and experiments in mass chemo- 
prophylaxis are taking place this year. The pilot 
project in Yaoundé will form the centre of a sur- 
veillance experiment which will involve dis- 
continuing residual spraying and relying on 
efficient case detection and treatment to break 
the chain of transmission. If the experiment is 
successful, surveillance will be extended in the 
forest belt to the south. 

Professor G. Livadas, of Greece, is to assist 
with this programme by advising the Govern- 
ment of the French Cameroons on: the continua- 
tion in 1959 and 1960 of the detailed epidemiolo- 
gical investigations in the pilot zone of Yaoundé; 
the intensification of research on the entomological 
aspects of transmission in the two mass cam- 
paigns; the carrying out of two experiments 
combining chemoprophylaxis and residual spray- 
ing, one in the south and the other in the north; 
the continuation of residual spraying in the areas 
covered by the project with a close watch on 
the possible development of resistance to dieldrin; 
the training of specialized personnel with a view 
to establishing a surveillance system in the pilot 
zone of Yaoundé where spraying is expected 
to be withdrawn before the end of 1959; and the 
preparation of a plan of operations aimed at the 
interruption of malaria transmission in the 
project zones. 

Professor Livadas served as Regional Malaria 
Adviser in the South-East Asia Region of WHO 


from 1951 to 1953. Following his retirement 
on reaching the age-limit, he has been employed by 
the Organization as a short-term consultant on 
several occasions. 


Pre-eradication malaria survey in Korea 

The first WHO field team to be assigned to the 
Republic of Korea will shortly undertake a 
malaria survey of the country as a preliminary to 
eradication operations. Mr Saturnino G. Guer- 
rero, who has been appointed laboratory 
technician on the team, has been a malaria 
control supervisor with the Division of Malaria, 
Department of Health of the Philippines, since 
1955. He has also served as malaria technician 
with the Philippine National Development 
Corporation and with the United States Public 
Health Service in the Philippines. 


Public Health Administrator for Turkey 


As Public Health Administrator and WHO 
Representative in Turkey, Dr P. V. Ollé will 
have the task of advising the Government on 
assistance which could be provided by WHO 
through its regular or technical assistance funds 
for the development of the country’s health 
services. He will also co-ordinate the work of 
WHO field teams in Turkey and represent the 
WHO Regional Office for Europe in meetings 
with other agencies. A graduate of the Faculty 
of Medicine of the University of Toulouse, Dr Ollé 
served as public health adviser in Turkey in 
1952-1953. Before taking up his present assign- 
ment, he was Médecin Inspecteur Divisionnaire de 
la Santé in Fort-de-France. 


Control of infectious diseases in Ceylon 


Dr Zvonimir Maretic has been assigned as 
WHO adviser at Angoda Fever Hospital, Ceylon, 
with the task of assisting the Government in the 
prevention and control of infectious diseases. 
Educated at Zagreb University and the Tropical 
Institute at Basle, where he obtained a diploma 
in tropical medicine, Dr Maretic was Head of the 
Department for Communicable Diseases, General 
Hospital, Pula, Yugoslavia, before taking up 
his appointment with WHO. 


Headquarters appointments 


Dr Richard W. Fay has been appointed 
Biologist, Division of Environmental Sanitation, 
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WHO Headquarters, replacing Dr Don W. Micks 
who is returning to the University of Texas 
Medical Branch as Professor of Medical Ento- 
mology. Dr Fay, who is a well-known research 
worker on insect resistance and vector control, 
studied entomology at the Iowa State College, 
subsequently receiving his Ph.D. from the 
University of Illinois. From 1942 to 1948, 
Dr Fay served with the United States malaria 
control body for war areas. When this body 
was converted into the Technical Development 
Laboratories, Communicable Disease Center, 
US Public Health Service, Savannah, Ga., in 
1948, Dr Fay remained on the staff, his most 
recent post being that of Assistant Chief of the 
Biology Section. He has acted as a consultant 
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to WHO ona number of occasions, and has served 
on the WHO Expert Committee on Insecticides. 

Expansion of work has made it necessary 
to create a second post of Veterinarian in the 
Veterinary Public Health unit of the Division of 
Communicable Disease Services, WHO Head- 
quarters. Dr M. Abdussalam, lately Professor 
of Pathology and Bacteriology, College of 
Animal Husbandry, Lahore, Pakistan, has been 
appointed to the new post. Dr Abdussalam has 
specialized in work on viral and parasitic diseases 
of animals at the University of Cambridge, 
England, Washington State College, Pullman, 
USA, and the Indian Veterinary Research 
Institute, Mukteswar, and is a Fellow of the 
Pakistan Academy of Sciénces. 
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